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SVIC NOTES 

SOFTWARE AND HARDWARE DEVELOPMENTS 
IN THE ENVIRONMENTAL TEST LAB 

The Environmental Test Lab has become more and 
more computer oriented. When digital control first 
hit the labs there were only two or three companies 
selling the equipment. There was little flexibility 
built into some of the machines. They would run the 
standard «nvironmental tests such as swept sine or 
random, but with some equipment you couldn't 
modify the programming code. 

Today the situation is different. Most vendors of 
environmental test equipment supply open code 
with their equipment. By open code I mean you can 
print out a copy of the program and make modifica- 
tions to it if you wish. This has come about in re- 
sponse to user needs and I think it Is a healthy trend. 

However, the environmental testing is becoming more 
and more sophisticated. We are today running such 
things as Combined Environments Reliability Test 
(CERT), random with discrete swept sine compo- 
nents superimposed and multi point random inputs. 
This degree of sophistication has also made it more 
important for users to be able to write and modify 
their code. Another trend is towards modularization. 
It is today possible to buy hardware modules from 

various vendors and put together your own system. 
You can even buy the software for post-processing 
the data into charts and graphs etc. 

One interesting hardware development is the use of 
CAMAC interfacing equipment in the environmental 
test lab. CAMAC interfacing equipment was devel- 
oped many years ago at CERN in Geneva, Switzer- 
land for use in running high energy physics experi- 
ments. Basically it is a very flexible interfacing 
module which allows the experimenter to intercon- 
nect a MM (Nuclear Instrumentation Module) to a 
computer. With a CAMAC interface you don't have 
to design and build a new interconnecting module 
every time you want to interconnect a NIM module 
to a computer. These types of flexible, modularized 
systems are already being used in the test lab. One 

interesting feature is the ability to extract informa- 
tion on a particular environmental test from a graph- 
ics terminal in your own office. With a CAMAC inter- 
face this is an easy thing to do. It makes it easy for 
Program Managers to monitor a series of tests. 

In the area of software development for environmen- 
tal testing there really hasn't been much activity. One 

vendor does offer an ATS BASIC where ATS stands 
for Automatic Test Basic. Perhaps it would be better 
to take a fresh start and develop a special language 
from scratch. If this is done it would probably be 
good to have a single industry standard such as was 
developed for the Automatic Test Equipment (ATE) 
community. The ATE community uses ATLAS (Ab- 
breviated Test Language for All Systems). 

ATLAS is maintained as IEEE Std 416-1981. It is 
a standard language for expressing test specifications 

and test procedures. It is a test-oriented language 
independent of test equipment, and provides a 
standard abbreviated English language used in the 

preparation and documentation of test procedures 
which can be implemented either manually or with 
semi-automatic equipment. 

You can't use ATLAS directly as a computer pro- 

gram; you use ATLAS to unambiguously specify a 
test. To run a test, the ATLAS specifications are run 
through an ATLAS compiler to create an actual com- 

puter code. 

ATLAS in its present form is probably too flexible 
for use in an environmental test lab, but something 
similar could be developed based on the principles 
used in ATLAS. 

We at SVIC are always interested in relaying new 
developments to the shock and vibration community. 
If you know of any new software/hardware develop- 
ments, please tell us about them and we will try to 
relay the information. 

J.G.S. DTIC 
SEP 8    1982 
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EDITORS RATTLE SPACE 

THE AMERICAN STANDARDS PROGRAM 

During the month of May the United States Supreme Court released an opinion in 
the case of Hydroievel vs ASME. The Court affirmed an earlier decision by the 
Court of Appeals for the Second Circuit that ASME is liable for anticompetitive 
acts against Hydroievel Corporation by two volunteer members of a standards 
committee. Because the U.S. standards program is dependent upon volunteers, 
most of whom work for non-for-profit societies and associations, the decision 
will affect voluntary standards efforts in the U.S. for years to come. 

The lawsuit has been a long and costly one for ASME. Because of the implications 

of this legal opinion on future standards activity, I feel that the ASME was correct 
in vigorously pursuing the case. 

In effect the Court's decision held ASME liable for damages on the interpretation 
of a legal standard prepared by its volunteer members. The case began in 1975 
when Hydroievel Corporation charged that two volunteer members of ASME had 
conspired to misinterpret a section of the Society's Boiler and Pressure Vessel Code. 
Hydroievel claimed that its attempt to market a "probe" type low-water fuel cutoff 
for boilers was impaired. Subsequently the U.S. District Court for the Eastern Dis- 
trict of New York found ASME guilty of participating in a conspiracy to restrain 
trade under the Sherman Anti-Trust Act. 

How does one balance a charge of restraint of trade against the many lives that have 
been saved as a result of restrictions stated in the boiler code? Many corporations 
and engineers gave freely of their time and money to prepare and write this code 
in the public's interest. Without the talents of volunteers the code could not have 
been written and made available at any price. However, the public has in effect 
reprimanded the ASME for its activities through the ruling of the Supreme Court. 

The possibility of restraint of trade exists in any standard; furthermore all public 
standards in the U.S. are generated by volunteer-type organizations. Thus the on- 
going standards program in the U.S. faces difficult times. In the dissenting opinion, 
Associate Justice Lewis F. Powell called the opinion of the majority unprecedented. 
The dissenters concluded that there is no way in which an association can adequate- 
ly protect itself from this sort of liability. 

In effect the decision means that the U.S. standards program will be weakened be- 
cause volunteers (individuals and companies) will not expose themselves to the 
potential liability of restraint of trade when in fact they receive no compensation 
for their efforts. In addition, associations and societies will now be forced to think 
very carefully about engaging in standards development. Those who decide to con- 
tinue will add bureaucratic checks to assure nonliability to trade restraint, thereby 
slowing even more the already tedious process of standard preparation. In my 
opinion the public has lost on this issue of restraint of trade versus safety. 

R.L.E. 



A REVIEW OF STRUCTURAL NOISE TRANSMISSION 

R.H. Lyon* and J.W.SIack*« 

Abstract. This article charactarizm thaonticai and 
»xperirmntai anäytat of noiaa transmltsion In ttruc- 
tuns. Tha tranvnittion path and vibratory mponaa 
an diicuuad, as an tha uses of broadband transfar 
functions to estimate time-varying response and of 
slgnä processing to diagnose vibration sources and 

paths. 

The phenomena and effects that relate the dynamic 
loads and motions within a machine to the radiated 
sound from supporting structures can be classed as 
structural noise transmission, as can the transmission 
of vibrational noise energy within purely passive 
structures. The success or failure of a design from a 
noise point of view is dependent on how well struc- 
tural transmission is dealt with. This review relates to 
theoretical and experimental analyses of noise trans- 
mission; such basic information has had relatively 
little influence on design procedures. Design methods 
tend to use rules of thumb or trade-off relations 
based on field data, laboratory experiments, and 
calculations. A major goal is to extend and strengthen 
the predictive aspects of the designer's work. 

CHARACTERIZING THE SOURCE 
OF VIBRATION 

A source of vibrational energy can be characterized 
as shown in Figure 1. The free velocity or blocked 
force generated by the machine, along with its 
internal impedance at the mounting points defines 
its ability to generate vibration in a supporting 
structure. 

■eeded to describe the free velocity; 3NS (6NS-1) 
cross spectra are needed if these motions are corre- 
lated, as they will be. The same number 3N, (6NS+1) 
of input and mutual impedances exist between the 
various input degrees of freedom of the support 
points. 

Suppose that the N$ components of free motion at 

the terminals are denoted by V * (V* VnJ ). 

These are the velocities when the forces at these 
terminals or ports vanish. If forces are present, the 
actual velocity is diminished by the velocity induced 
into the source structure through the mobility 
(matrix inverse of impedance) of the source Ys. 
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Consider the behavior of a real machine supported 
at Ns points and transmitting energy to support 
structures by  both forces and moments. Because 
three components of force and moment exist at 
each  support, 6NS possible vibration spectra are 
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Figure 1. Chtracttrization of Source 
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Such a specification of a source is of course too 
complicated for equipment suppliers to produce 
or design engineers to interpret. It is also likely to 
be unnecessary. Typically, a single component of 
velocity at each mounting point and as assumption 
that the internal impedance is defined by machine 
weight replace the more complex prescription. 

Vibration auto- and crott-apectra. The signal pro- 
cessing for determining power spectral densities 
and cross spectra is highly developed and can be 
treated as a standard procedure [1]. Measurement 
of the spectra poses a significant problem in that 
separation of motion components with such standard 
sensors as accelerometers is approximate at best. 
Although accelerometers are able to reject 40 dB 
of motion transverse to their sensitive axis, their 
orientation to the precision needed to realize such 
directional resolution is practically difficult. 

Because angular acceleration transducers applicable 
to source specification were not commercially avail- 
able until recently, angular velocities at mounting 
points were measured using differences in linear 
acceleration [2]. The possibility of contamination 
from other components of motion was thus greater 
than with linear measurements. An angular velocity 
accelerometer has recently become available [6]. 

Input and mutual impedance. The FFT dual channel 
analyzer has made the measurement of cross spectra 
and impedance/mobility functions fast and easy. 
Force-velocity cross-spectra are straightforward; un- 
certainties related to cross-axis sensitivity of force 
sensors affect resolution of acceleration components. 
The measurement of an internal impedance for a 

source is essentially the same as for the structural 
path except that the source impedance can be a con- 
siderably simpler function of frequency, depending 
on the construction of the equipment. 

Equipment tpecificationa. The specification of the 
vibration output of a source must consider the fact 

that free velocities and internal impedances vary 
from one sample to another. The designer must 
realize that any source is part of a population the 
random parameters of which include such character- 
istics of free motion as frequencies, phases, and 
amplitudes as well as internal mobility, particularly 
at higher frequencies. 

The specification of source level - usually the motion 
induced into a known load -• is crucial to the design 
process and the selection of machines for installation. 

When equipment easily meets specifications, any 
procedure capable of detecting an exceptionally 
noisy machine is acceptable. When installation is 
critical, such special procedures as balancing and 
high performance mounts must be used. The majority 
of installations fall in neither category, ^-..over. 

A basic problem is that sources and structures are 
variable. One hundred machines installed in one 
hundred structures produce a distribution of 10* 

response levels. If a fraction of these response levels 
is unacceptable, the structural noise design is a 

failure. If the probability of failure is at some toler- 
able rate, say 10~3, the problem can be worked 
backward to a requirement on machinery noise input. 

Small probability limits on failure are especially 
sensitive at the extremes of the probability distribu- 
tion of the response. Most procedures for estimating 
statistical distributions do not accurately predict 
extreme values. Methods for predicting extreme 
values have not been applied to problems of predict- 
ing structural noise transmission [3-5]. 

DESCRIBING THE TRANSMISSION PATH 

From the designer's viewpoint the transmission path 
is described by a transfer function that relates the 
noise output of a machine to the radiated sound. 
Such a transfer function can have several compo- 

nents: machine ♦ mounts ♦ supports * structure. 
Each element can have its own transfer function; 
overall transmission is expressed as a simple product. 

It is easy to show that such an approach is incorrect 
in detail. If Yab is the transfer mobility for system 1 
(see Figure 2) and YC{j is the transfer mobility for 
system 2, when system 1 is joined to system 2, as 
shown in Figure 2, the overall transfer mobility is 

Yad-YabYcd/(Ybb + Y(0). (1) 

The numerator is the product of transfer functions, 

but the sum of input mobilities of he systems at 
the junction also contributes to the trai isfer function. 
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Figure 2. Joining of Two-Port Syttemt 

If one of the junction mobilities, Ycc, is much 

larger than the other, Y^b, then 

Vad - Yab x (Ycd/Ycc) (2) 

Equation (2) can be interpreted as the product of two 
transfer functions, Ygj, for sytem 1 and Yc(j/Ycc 

for system 2. The Yajj is the ratio of a velocity at 
b due to a force at a. The Yccj/Ycc is the ratio of a 

velocity at d due to a velocity at c. 

Single and muldpath transmiuion and rwarbaration. 
When a structural system is excited with an impulse, 
the vibratory response at a second location is usually 
a time function spread out in time with a great deal 
of fluctuation. The reasons, given below, are illus- 
trated in Figures. 

• simple dispersion: because high frequencies 
travel faster than low frequencies for bending 
vibrations, the pulse shape is elongated and dis- 
torted 

• multipath: principal paths of energy propaga- 

tion in adjacent, connecting structures result 
in interference among the pulses propagated 
along each path 

• reverberation: multipath propagation within a 
single structure leads to dense pulse overlap; 

integrated signal energy is dependent on system 
damping 

Figure 3. Source of Time Spread in Vibration Signals 

Both dispersion and reverberation spread the signal 
arrivals in time but are due to fundamentally differ- 
ent processes. Reverberation is a form of multipath 
transmission, primarily in a single substructure. 

Statiatlcal formulation of broadband trantfar func- 
tions. Broadband transfer functions have three main 

applications. They are used in fundamental studies of 
vibratory response and transmission: such fundamen- 

tal quantities as damping, rigidity, mass, and mobility 
(or impedance) are used to compute vibration re- 
sponse of structural system and to interpret measure- 
ments. Transfer functions are also used to interpret 
measurements made on complex structures. Some 

statistical estimates of response provide simple pre- 
dictions of response. The predictions can be used to 
normalize experimental data, to either explain it 
or detect experimental effects that are not dealt with 
or are departures from the statistical model. 

Averaged transfer functions can also be used as at 
the design stage to predict vibratory response or 

sound levels expected in a system not yet built. This 
purely predictive role has previously been used less 
than the more analytical functions; but the costs 
involved in the classical predictive schemes are 
generating  interest in averaged transfer functions. 

Broadband transfer functions are derived using the 

methods of statistical energy analysis (SEA) [7]. The 
parameters and derived quantities in SEA formula- 
tions include damping loss factors, group and phase 
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wave speeds, and mass densities. The system under 
study is assumed to be a member of a population, 
much like an ensemble in statistical mechanics. It 
is expected that the system under study will display 
a behavior not too far from the ensemble average. 

Narrow-band transfer functions that retain both 
magnitude and phase are used to predict transient 
system response. When phase information is ignored 
and the magnitude of the function is averaged over 
a frequency interval, a form of transient behavior 
can be predicted from energy storage and leakage 
concepts of SEA. Although the analytical framework 
for such predictions is not well established, the 
predicted transient behavior seems to agree well 
with experiments. 

overall system modes to be computed in terms of 
subsystem modes. Explicit representation of the 
junction degrees of freedom allows computation of 
the power transferred between substructures. The 
power flow computation can be used to estimate 
transmission directly or to evaluate a coupling loss 
factor for comparison with averaged SEA coupling 
loss factors. 

Transmission Between Structures -- SEA Formulation 
Force tran$m/$$ion In coupled ttructum - point 
Junctions. If a second structure is connected to the 
first at the attachment point shown in Figure 4a, 
the power transmitted into the second structure 
can be calculated using the diagram shown in Figure 
4b. 

Finally, new developments in averaged (or smoothed) 
transfer functions make use of modern signal process- 
ing methods. These techniques allow dereverberation 
of the signal. The transfer function is thus decom- 
posed into individual paths of energy transmission 
between source and receiver. It is much too early to 
assess the potential applicability of these methods 
to structural noise transmission, primarily because 
applications thus far have been to nondispersive 
systems. Almost certainly, however, these techniques 
will be further developed so that they can be used 
to study structural vibration. 

The force transmitted to a rigid support of the second 
structure is 

T - 

where 

'12 
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trans 
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T    <4> 

TRANSMISSION THROUGH STRUCTURAL 
JUNCTIONS 

From a mathematical point of view, any complete 
structure can be analyzed using global modes and 
generalized forces. From both practical computa- 
tional and design engineering purposes, however, it 
is convenient to substructure a system and deal with 
the transmission of vibration between substructures 
in terms of the parameters of individual substruc- 
tures. Thus, an industrial noise source can be con- 
sidered in terms of machine, founcation, floor, walls, 
and sound field. The chain is not necessarily linear; 
there are likely to be several parallel or flanking paths 
for vibrational noise transmission. 

Subitructuring In finite element enalytit - compo- 
nent mode tynthesl$. Component mode synthesis 
has been described [8]. The method allows system 
matrices to be established for each substructure and 

Equation (4) is the coupling loss factor that governs 
the transfer of vibrational energy from structure 1 
to structure 2. Damping of both structures reduces 
force transmission; it is also desirable to reduce the 
impedance level at the supporting point. If a large 
impedance discontinuity exists at the junction, trans- 
mission is reduced. RJ is the resistance in structure 2 
at its support point. 

(•> tm mmum *M « (HM •      (k) 

Figure 4. Schema for Calculating Power Trammittad 
Between Connected Structures 



Fore» tnnmtluloft In coupltd ttructurm - Um junc- 
tion. Structures are often joined along weld lines or 
rows of rivets or bolts. When such point joining Is 
Infrequent - that is, at a distance of half a wave- 
length or greater - the junctions can be treated as 
Nc incoherent transmitters. The result is a force 
transmissibility 

explosive separation nut the spacecraft (structure 2) 
response was then calculated. A comparison between 
computed and observed spacecraft vibration is shown 

in Figure 5b. The energy vs time result is a good 
estimate of the envelope of vibration but, of course, 

provides no details of the time signature. 

T(NC connections) ■ NCT(1 connection) (5) 

DeJong [9] recently adapted the results of Swift 
[10] for transmission through line junctions with a 
diffuse vlbrational field incident; DeJong obtained 

coupling loss factors between structures. 

"u k1A1    WkjTk^T* 

1/4  RM 

1 -1 1 Uf Trrr (6) 

In the formulation k, and ka are free bending wave 

numbers in the two structures. Z1^ and Z1^ are 

moment impedances for bending waves normal to 
the junction line, S is the junction length, and A, is 
the area of structure 1. 

«XSWK^- 

Figure 6. Response of Truss-Shell Structure 
to Transient Excitation 

USE OF SIGNAL PROCESSING FOR 
DIAGNOSING STRUCTURAL VIBRATION 

SOURCES AND PATHS 

When the structures on both sides of the junction 
are of the same type (plates for example), the ratio of 
impedances that appear in equation (6) can be esti- 
mated by the ratios of point impedances. Equation 
(6) can then be used for experimental estimates of 
coupling loss factor and force transmissibility. 

ESTIMATING TIME-VARYING RESPONSE 
USING BROADBAND TRANSFER FUNCTIONS 

The buildup and decay of vibrational energy in 
structures is governed by structural parameters that 
control the storage, dissipation, and transmission 
of energy. The time scales of buildup and decay 
are determined by the loss and coupling loss factors. 
Buildup and decay, known as reverberation, are 
important in determining the mean square response 
of any part of a system that is transiently excited. 
The mean square response as a function of time can 

be estimated from simple analyses. 

Manning [11] has computed time-dependent re- 

sponse and tested the results against experimental 
data for the system shown in Figure 5a. The support- 
ing truss (structure 1) was transiently excited by an 

Much of the work described in this review is aimed 
at reducing vibration transmission. Other reasons 
for analyzing such transmission include source 
parameter recovery and path analysis. Examples of 

such analyses are described in this section. 

Invrm filming of vibration pultm utlng tmoothtd 
tnmfw function». Because the applications of 
vibration transmission are usually noise related, 
simple mean square analysis is adequate. There is 
increasing interest, however, in using vibration 
signatures to monitor transient input forces to a 
structure. Examples might include combustion pulses 
In diesel engines or impacts in slider-crank mecha- 
nisms. Dispersion and reverberation can convert 

short duration pulses at the excitation point into 
long duration pulses with complicated time functions 
of force or motion at a point of observation. 

Inverse filtering of vibration on the casing of a diesel 
engine (see Figure 6a) has been studied [12]. The 
vibration was due to the combustion pressure pulse 
shown in Figure 6b. A direct measurement of the 
phase and magnitude of the transfer function and 
a smoothing model of the magnitude are shown 
in Figure 7a. The recovered combustion pulse using 
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this transfer function - smoothed in magnitude but 
not in phase - is shown in Figure 7b. Th« high quality 
of combustion pulse recovery shown in the figure is 
lost If phase smoothing is also employed. Continuing 
developments can be expected with these linear 

filtering methods [13-15]. 

Conventional time and frequency filtering/window- 
ing. Consider the situation in Figure 8, in which 

fjn(t) is a set of pulses; HM consists of two paths 
with the frequency characteristics shown. If the fre- 
quency filter (window) is such that energy from path 
#1 is excluded as much as possible from the analysis, 
the ringing of the filter will tend to obscure the 

inferred time dependence of fjn(t). But if an attempt 
is made to reduce the ringing by broadening the 
bandwidth of the filter, low frequency energy, which 
leaks in from path #2, will affect the inferred form of 

Wtl. 

A problem with linear filtering/windowing is that 
path and source effects are inextricably bound to- 
gether by the convolution process. The path charac- 
teristics cannot be affected by such processing with- 
out modifying the source signature. This interaction 
can defeat the successful recovery of the charac- 

teristics of either. 

A common method of path separation and source 
recovery involves time gating, or windowing. If a 
single arrival is separated from other arrivals in time, 
gating allows separation of the nth path from all 

others. If time delays in the paths are not sufficiently 
different, gating becomes difficult, either because 
the pulse lengthens in time due to dispersion or 

the differences in time delays for various pa^s be- 
come too small. These effects are shown in Figure 9. 

Figure 6. Comparison of Excitation and Response 

Waveforms in a Dispersive and Reverberant Diesel 
Engine Structure 

Figure 7. Reconstruction of Combuition Chunber 
Pressure 
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Figure 8. Linear Frequency Windowing 
of Periodic Signal 
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Figure 9. Us« of Temporal Windowing to Obtain 
Path Information on a Reverberant System 



Nonllnur filtering - ctpttnl uniyiit. A basic prob- 
lem is convolution of the source and path character- 
istics. Even if the source is very brief in time, that is, 
a short pulse, the temporal characteristics are spread 
over a long time if significant path reverberation is 

present. 

The complex cepstrum of a function 0 is the inverse 
fourier transform of the logarithm of the moment 
generating function or the fourier transform of 0 

1161. 

C(t)   i    ^ 
iut+ÄnMCü)), (7) 

If C(t) can be decomposed into Cj and Cj, the 
entire chain can be reversed to obtain Mt and Mj 
and in turn fa and 0]. 

The utility of the cepstrum is that different regions 
of the t-domain often contribute to distinct and 
important features of 0(t) or M(«). Situations 
for which cepstral analysis are generally applicable 
can be described as follows: 

• Cj is nonzero for small t, and C2 is nonzero 
for large t; simple windowing in the t domain 
determines 0i and 02 

• values of C(t) for small t correspond to a 
particular mechanism, which for the impulse 
response can be a particular propagation path 

• large values of C(t) over a narrow range of t 
(peaks in the cepstrum) correspond to periodic 
components of 0(t) 

These situations have made the cepstrum a useful 
processing method for smoothing, dereverberation, 
and source/path identification. 

Timt deity tpectroecopy. Another technique for 
path separation is known as time delay spectroscopy 
(TDS). This technique was proposed in 1967 by 
Heyser [17] for making free field acoustic measure- 
ments in a reverberant environment. At its present 
stage of development TDS has been used to study the 

acoustics of speakers and rooms. Additional develop- 
ment is necessary before the technique will be direct- 
ly applicable to the study of vibration transmission 

in structures. 

In a free field or an anechoic environment contain- 
ing an acoustic source and a receiver, sound generated 
at the source travels in a straight line at speed c0 to 
the receiver. In a reverberant environment with no 
barriers between source and receiver, sound follows 
other paths in addition to the direct path as shown 
in Figure 10. These indirect paths are longer than 
the direct path and thus have a longer travel time. If 
a suitable time gating technique is used, the signal 
following the direct path is detected, and the later 
arriving reflections are rejected. 
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Figure 10. Experimental Arrangement for TDS 

Instrumentation for acouiticel apßlketloni. Figure 11 
is a block diagram of the instrumentation required 
for time delay spectrometry measurements. A swept 
sine generator is used to drive a speaker. The output 
of the swept sine generator is heterodyned with a 
fixed frequency to generate a signal with the proper 
frequency offset to tune the tracking filter. The 
intermediate frequency output of the generator is 
used to generate two side bands sufficiently far 
apart in frequency that they can be readily separated. 
Further discussion of instrumentation is available 
[187]. 
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Figure 11. Instrumentation for TDS 

Multipath eppllcetiont. If there are multiple paths 
di and da and if the difference in path lengths is 
greater than the spatial resolution (|di-dj| >Ad), 
time delay spectroscopy can be useful in studying the 
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propagation characteristics of the various paths. The 
sine sweep is repeated as the frequency offset is 
changed for each sweep by an amount Af equal to 
the frequency resolution. The family of curves 
generated is generally displayed in pseudo three- 
dimensional form; the origins of successive magni- 
tude curves are offset vertically upward and hori- 

zontally to the right. 

A typical application of this technique is the study of 
room acoustics. The speed of sound in structures is 
typically high enough that differences in arrival 
times of different paths is too small to be resolved. 
For a structure the size of a building, however, it 
might be possible to find sufficiently different 
arrival times, especially when a longitudinal wave 
path is being compared to a bending wave path. 

Energy arrivä tfmaf. It has been shown [20] that 
impulse response is related to the arrival of signal 
kinetic energy; the Hilbert transform of the impulse 
response, known as the doublet response, is related 
to the arrival of the signal potential energy. Trans- 
formation of the output of the time delay spectros- 
copy measurement allows computation of total 
energy arrival vs time. The theory and the measure- 
ment technique have been outlined [191. The instru- 
mentation involves computing co- and quad-compo- 
nents of the spectrum -- rather than magnitude and 
phase - and performing an inverse fourier transform. 
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LITERATURE REVIEW: aSS" 

The monthly Literature Review, a subjective critique and summary of the litera- 
ture, consists of two to four review articles each month, 3,000 to 4,000 words in 

length. The purpose of this section is to present a "digest" of literature over a 
period of three years. Planned by the Technical Editor, this section provides the 
DIGEST reader with up-to-date insights into current technology in more than 
150 topic areas. Review articles include technical information from articles, reports, 
and unpublished proceedings. Each article also contains a minor tutorial of the 
technical area under discussion, a survey and evaluation of the new literature, and 
recommendations. Review articles are written by experts in the shock and vibration 
field. 

This issue of the DIGEST contains articles about noise transmission into aircraft 
and nonlinear analysis of beams. 

Dr. R. Vaicaitis of Columbia University, New York, New York has written a survey 
of literature concerning noise transmission prediction into aircraft. Papers from 
1960 through early 1982 are reviewed. 

Professor M. Sathyamoorthy of Clarkson College of Technology, Potsdam, New 
York has written a review of literature on nonlinear analyses of beams limited to 

papers published since 1972. Geometric, material, and other types of nonlinearities 
are considered. 
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RECENT RESEARCH ON NOISE TRANSMISSION 
INTO AIRCRAFT 

R. Vaicaitis* 

Abttnct This paper tuntys literature concerning 

no/at trantmlasion prediction Into aircraft. Paper» 
from 1960 through early 1982 are reviewed. Special 

attention It given to nolaa trantmlasion and cabin 
noite optimltation for e propeller driven aircraft. 

A recent review [1] presents a general overview for 
prediction of vehicle interior noise. The present 

paper elaborates key elements from that survey 
and includes material on the state of the art of noise 
transmission analysis and cabin noise in propeller 

driven aircraft. 

STATE-OF-THE-ART OF NOISE 
TRANSMISSION ANALYSIS 

Interior noise in aircraft arises from sources pri- 
marily associated with jet engines, propellers, and 
turbulent boundary layer pressure. Noise enters 
the aircraft interior through airborne and structure- 
borne paths. Much attention has been given to 
subsonic jet aircraft. Helicopter, short-take off and 
landing (STOL), general aviation, and commuter 
aircraft have recently been recognized as presenting 
serious and unique cabin noise problems. Noise 
levels often exceed acceptable comfort criteria. The 
many similarities with respect to noise transmission 
among these vehicles allow construction of a general 
acoustic-structural analytical model. The acoustic 
pressure p inside the cabin satisfies the linear wave 
equation [2-6] 

y'p'p/c1 (i) 

where c is the speed of sound in the fluid and V1 is 

the Laplacian operator [3, 4, 7]. The boundary 
conditions to be satisfied are 

dp/8n » 0 at rigid boundary (2) 

8p/3n = - pwn at vibrating boundary (3) 

3p/dn « - pA(w)p at absorptive boundary      (4) 

where n is the normal to the boundary, p is the air 

density, wn are the normal accelerations of the flex- 
ible portion of the boundary, and AM is a frequen- 
cy-dependent acoustic admittance. A more general 
model of the absorptive boundary has been sug- 
gested (9]. The solution to equations 1-4 has been 
obtained by modal methods [3, 4, 7-18] and finite 
element procedures 119-281. After the value for 
acoustic pressure p is known, interior sound pressure 
levels can be calculated [29-31]. 

SPL(x,«) = 10 log (Sp(x, w) Aw/p0
2) (5) 

SPL are the sound pressure levels in decibels, x are 

the spatial coordinates, w is frequency in rad/sec. 
Aw is the frequency bandwidth, p0 is the reference 

pressure (p0 = 2.9x10"' psi), and Sp is the spectral 
density of the acoustic pressure [32]. 

The modal method is simple, easy to use,-and attrac- 
tive conceptually as a technique for decomposing 
structural vibrations and the total sound field. It is 
the determination of these modes that might present 
difficulty [1]. 

The disadvantages of the finite element method are 

large storage requirements (three-dimensional field) 
and extensive computation time. It is common 
practice to estimate the acoustic and the structural 
modes by the finite element method and then solve 
for the interior noise pressure using a modal ap- 
proach. Several other methods are also frequently 
used to estimate noise transmission into enclosures. 
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The classical noise transmission analysis is perhaps 
the most widely used method for simple practical 

applications. This method is based on the concept 
of locally reacting structure of infinite extent, the 

mass law, and experimental information on the 
absorption characteristics of acoustic materials 
[29, 30, 33, 34). However, for resonant structures, 

resonant acoustic cavities, and near-tonal inputs 
(propeller noise) the classical method is not valid. 

A fairly new technique known as statistical energy 
analysis, or SEA, [35-44] has been useful for many 
problems of noise transmission. The difficulty associ- 
ated with a large number of structural and acoustic 
modes is circumvented by averaging a large number 
of modes over a specified frequency band. The 
method assumes constant energy over the selected 
bandwidth and thus might not be suitable for cases 
in which modes are well separated and inputs are 

dominated by distinct peaks. 

In addition to various theoretical analyses used for 
noise transmission, a number of experimental studies 
have been undertaken. Acoustic-structural mode 
coupling and its importance have been exainined 
[45-50]. Noise transmission into rectangular cavities 
with one flexible wall has been studied [51-58], 
and full-scale measurements of actual aircraft have 
been accomplished [59-69]. Such measurements 
indicate that interior noise in low damped cavities 
is dominated by structural and acoustic resonances. 
Furthermore, for propeller driven aircraft, interior 
noise is dominated by distinct tone peaks due to 
propeller blade passage harmonics. 

trol for propeller driven aircraft. These studies can 

be divided into three categories: general aviation 
(G/A), turboprop, and advanced turboprop (prop- 
fan) aircraft. Numerical procedures based on the 
finite element approach have been developed for 

small single engine G/A aircraft [26-28, 62, 63]. 
Some of these results have been verified experimen- 

tally. Extensive theoretical and experimental efforts 
are being directed toward understanding and reducing 
noise transmission into a twin engine G/A aircraft 

[16, 17, 38, 61, 65-69, 71, 72]. These analytical 
models are based on modal analysis in which (un- 
coupled) in vacuum structural modes and rigid wall 

acoustic modes are used. A new type of propulsion, 
the prop-fan, has recently been considered as a 
possible alternative to the turbofan engine [73]. The 
noise-related problems of prop-fan aircraft have been 
studied [43,44,74,75]. Effective and efficient noise 
reduction techniques are needed to reduce noise to 
acceptable levels. Among the noise reduction con- 
cepts under development are: multiple interior 
cavities [7, 8], acoustic liners and absorptive wall 
treatments [9, 12, 76], double walls [18, 43, 58], 
viscoelastic sandwich panels [15, 77, 78], tuned 
damping [79, 80], and new structural design con- 
cepts [43, 54, 75]. In order that meaningful noise 
transmission and interior noise optimization models 
can be developed, it is essential to prescribe proper 
inputs. Propeller acoustic data for G/A aircraft are 
available [61, 62, 65-68, 81] as are data for a prop- 
fan aircraft [73,82-85]. 

FUTURE RESEARCH TRENDS 

CABIN NOISE IN PROPELLER DRIVEN 
AIRCRAFT 

In propeller driven aircraft, cabin noise arises from 

such sources as propellers, engine exhaust, turbulent 
boundary layer, vibration of the engine housing, 
and such auxiliary devices as air flow units and gear- 

boxes. The sound levels in these aircraft are typically 
dominated by low frequency noise; noise levels are 
above those of conventional jet aircraft. Improved 
methods for controlling interior noise are needed. 
A review of cabin noise levels is available [70]. 

A significant amount of analytical and experimental 
work has been done on noise transmission and con- 

Areas for future research on noise transmission into 
aircraft are: 

• systematic validation of analytical models by 
experiment 

• application of analytical developments to 
noise transmission prediction and Interior 
noise optimization for turboprop and prop-fan 
aircraft 

• improved understanding of noise reduction by 

add-on treatments (honeycomb panels, con- 
strained layer damping tapes, acoustic blankets, 
limp trim panels, impervious barriers) 

14 
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• full-scale flight  testing of prop-fan aircraft 

• evaluation of composite materials with respect 
to noise transmission 
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NONLINEAR ANALYSIS OF BEAMS 
PART I: A SURVEY OF RECENT ADVANCES 

M. Sathymoorlfay* 

Atutract Thit tunny of llttntun on nonlirmr 
mtlysas of bttms I* limited to paptn publlthad 
tine» 1972. Gmtmatrk, m»t»rial, and othtr typet 
of nonlineerlties an considered. Part I dealt with 
literature concerning clatsical nonlinear methodt. 
Part II reviem recent advancet uting finite element 
techniquet. 

Various problems In structural mechanics are being 
solved using linear or linearized equations to repre- 
sent behavior. Although it is known that linearized 
equations provide no more than a first approximation 
of an actual situation, they are sufficient for many 
practical and engineering purposes. Linearized theory 
is inadequate, however, if the vibration of an elastic 
body involves amplitudes that are not very small, 
as is assumed in linear theory. In addition, problems 
treated by nonlinear theory exhibit phenomena - 
for example, dependence of frequency or period of 
vibration on amplitude and subharmonic oscillations 
-- that cannot in principle be handled linearly. In 
such cases nonlinear theory must be used to obtain 
more accurate results or to explain new phenomena. 
The steadily increasing demand for more realistic 
models of structural responses has resulted in solu- 
tion techniques to deal with nonlinear structural 
problems. Modern digital computers have been of 
great value in solving nonlinear problems. 

TYPES OF NONUNEARITIES 

In general, nonlinearities in structural mechanics 
problems can arise in several ways. When material 
behavior is nonlinear, the generalized Hooke's law 
is not valid. This type of nonlinearity is called mate- 
rial or physical nonlinearity. Alternatively, material 
behavior can be assumed to be linear, but structural 
deformation can become large and cause nonlinear 

strain-displacement relations. Deformation of a 
structural member can also be of a magnitude that 
does not overstrain the material or produce stretching 
of the medium line; in such a case curvature of the 
deformed median line can no longer be expressed by 
a linear equation. Problems involving structural 
deformation are called geometrically nonlinear 
problems. Combinations of physical nonlinearity and 
geometric nonlinearity are also possible. 

Static and dynamic responses of structures governed 
by nonlinearities complicate analytical investigations. 
The advantages of uniqueness and superposition 
of solution characteristic of problems governed by 
linear differential equations do not exist in problems 
governed by nonlinear differential equations. 

Geometric nonlinearity due to stretching. The govern- 
ing nonlinear equation for large deflection or large 
amplitude vibration of a beam of uniform cross 
section can be written as 

El w 

- q(x)-pw,tt 

(1) 

El is the flexural rigidity, p is mass per unit length, 
h is beam thickness, b is beam width, w is lateral 
displacement, and u0 represents axial displacement 
along the median line of the beam. If the ends of the 
beam are immovable, then {u0)fi = (u0)0 = 0. Under 
these conditions a large lateral deformation or large 
amplitude vibration produces stretching of the 
median line of the beam, and the strain-displacement 
relations become nonlinear. Equation (1) has been 
derived using the nonlinear strain-displacement rela- 
tions given below. 

'AueelM Proftttor, Otpartmitt of MMftmfe«/ end InduitrM Englnmrtng, Clerknn Colltg» of Ttchnology, fioudtm. New 
York 1X76 
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(2) 

Geometric nonllniarlty du« to curv&tun.   If one 
end of a beam is free to move and undergoes large 
deformation, the expression for the curvature of the 
median line can no longer be approximated by a 
linear curvature-displacement relationship. The non- 
linear curvature-displacement relationship can be 
written as 

AI w, 

h ,rt*] 

(6) 

+ ■<*«1a,)*"1,''x«J('ri"l) " q(x) " p,', r.t 

Equation (6) could be used to study nonlinear 
static and dynamic behavior of beams with a Ram- 
berg-Osgood type material formula -- that is, charac- 
terized by a continuous slope change. Such change is 
typical of metals at elevated temperatures. 

1 
- ■ ± 

'xx 
■ ± 

w. ss 

R        Cl+(w.x)2]3/2        [l-(w.s)2]1/2 

(3) 

Physical nonlinurlty of Ludwlck typ». A different 
material stress-strain law has been used primarily 
for metals that work harden. The relationship is given 
by 

=  Ae, 1/n 
(7) 

where s is measured along the deformed median line 
of the beam, and x is measured along the undeformed 
median line. This expression for curvature can be 
used  to derive the governing nonlinear equation: 

,:|:'....(Ww'*) * ••..«"•M * ♦"'."•.^ >] 4U) ■•tt 

(4) 

Equations (1) and (4) can be used to study two types 
of geometrically nonlinear problems. 

Phyvcal nonllntwity of Rtmbtrg-Otgood typ».  A 
different type of nonlinearity is due entirely to the 
nonlinear behavior of the beam material. Very few 
materials are linear over a wide range of strains and 
ideally plastic in the inelastic region. Most materials 
are nonlinearly elastic except in the region close to 
the origin. The Ramberg-Osgood material model is 
commonly used to represent nonlinear material 
behavior. The relationship between stress and strain 
for such a model is given by 

AE   - Be x x (5) 

A and B are constants, and m is an integer. For this 
type of nonlinear material behavior the governing 
equations becomesk 

A and n are coefficients of material property. Gov- 
erning nonlinear beam equations corresponding to 
this law can be derived for both static and dynamic 
problems. 

Combinations of physical and material nonlinearities 
are also possible. A beam made of nonlinear material 
could undergo large deformation with considerable 
stretching of the median line. Both material and 
stretching-type geometric nonlinearities occur. Simi- 
larly a large deformation accompanied by very little 
stretching but considerable curvature-displacement 
nonlinearity could be considered a combination 
with material nonlinearity. An additional combina- 
tion can occur when a beam made of nonlinear 
material undergoes partial stretching and partial 
nonlinearity due to curvature-displacement relation- 
ship. In this case physical nonlinearity is combined 
with the two types of geometric nonlinearities. Gov- 
erning equations for any of these cases are derived 
by following standard procedures. 

ARCHES. BEAMS. COLUMNS. AND FRAMES 

The literature contains considerable information on 
linear vibrations of arches, beams, columns, and 
frames. Surveys by Wagner and Ramamurti [1] and 
Sayir and Mitropoulous [2] and a book by Henrych 
[3]   deserve   mention;   some   nonlinear vibration 
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problems are also reviewed [1], Earlier surveys are 
mentioned below. 

Nonlinear deformations of elastic beams, rings, and 
strings have been reviewed by Eisley [4]; only cases 

in which geometric nonlinearities arise as a result of 
large deformations are described, but both static and 
dynamic problems are considered. Evan-lwanowski 
[5] has reviewed the literature on the parametric 

response of structures, including columns, arches, 
beams, plates, and shells. In 1971, Schmidt and 
DaDeppo [6] presented a survey of literature on 
large deflections of straight and curved beams, rings, 

and shallow arches. 

Sathyamoorthy and Pandalai [7] reviewed the exist- 

ing literature in the areas of large amplitude vibra- 
tions of deformable bodies. Their study was confined 
to problems in which the nonlinearity is geometric 
in nature. Although attention focused on plates 
and shells, beams and arches were included as special 

cases. 

The present review summarizes the literature on 

nonlinear static and dynamic problems of arches, 
beams, columns, and frames since 1972. For the 
most part it is confined to papers written in English. 

Many types of nonlinear static problems concerning 
straight and curved beams, springs, and rings have 
been considered by Frisch-Fay [8]. This monograph 
also contains useful references on research conducted 
prior to 1962. Leissa's monographs [9, 10] on vibra- 
tions of plates and shells also contain information 
on nonlinear problems of beams, rings, and curved 

members. 

A recent book by Nayfeh and Mock [11] deals 
essentially with nonlinear systems having many 
degrees of freedom; one chapter is devoted to non- 
linear continuous systems. This book provides a 
wealth of information on nonlinear systems and 
contains some nonlinear vibration problems con- 

cerning beams, rings, plates, membranes, discs, and 
shells. Classical books on nonlinear problems are 
listed. 

Arehm, cunmd immbm, wirf ttrtngt. The literature 
on nonlinear static and dynamic problems of arches, 
curved members, and springs deals with various 
problems. Work on the nonlinear theory of arches 
dates from Euler, who considered not only elastica 
problems but also those in which structural members 
had initial curvatures. Large deflections and nonlinear 
buckling of arches of different types with combina- 
tions of boundary conditions have been studied 
extensively by Schmidt and DaDeppo [13-161, 
Bayazid [171, Ross [181, and others [19-40]. The 
large deflection behavior of curved beams has been 

reported [41-46]. Effects of transverse shear defor- 
mation and rotatory inertia on nonlinear static and 

dynamic behavior of arches have been studied [47, 
48]. Nonlinear flexural vibrations of shallow arches 
and curved elements have been discussed [49, 50]. 
Extensions of these problems include the effects of 
transverse shear deformation and rotatory inertia 
[51-53]. Dynamic buckling of shallow arches has 
also been investigated [54]. 

B»am», mat, md columm. Studies on the nonlinear 
static and dynamic behavior of beams, rods, and 
columns have attracted several investigators. Geo- 
metrically nonlinear problems with various bound- 
ary conditions and variable flexural rigidities have 
been treaied [55-99]. The effect of geometric non- 
linearity in the design of beam has been considered 
[67, 681. Post-buckling behavior [78, 79], snap- 
buckling of beams with inclined tip load [91], and 
nonlinear analysis of rods subjected to terminal 
moments [94] are special problems. In these it has 
been assumed that material behavior is linear: i.e., 

the material obeys Hooke's law. 

Nonlinear problems involving material nonlinearity 
have been discussed by Monasa [100, 105, 109, 
1,0] and others [101-114]. The effects of material 
nonlinearities of the Ramberg-Osgood type [103- 
104] and the Ludwick type [109, 110] have been 
discussed. The combined effects of geometric and 
material-type nonlinearities on the nonlinear behavior 

of beams have also been investigated [109, 110]. 
An account of developments in The Netherlands on 
the nonlinear analysis of structures, including geo- 
metric and physical nonlinearities, is available [107]. 

The most recent book on nonlinear analysis of plates 
is that of Chia [12]. It also contains useful references 
on beams treated as special cases of plates. 

Effects of transverse shear deformation on the large 
deflection and post-buckling behaviors of beams 
have been discussed [115-119], and the behavior 
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of beams resting on nonlinear elastic foundations 
has been examined [120-122]. Nonlinear analyses 
of rotor blades treated as beams have been presented 
[123-126]. Few reports of experimental investiga- 
tions on nonlinear areas of beams are available. 
Beams with geometric nonlinearity have been re- 

ported [127, 128]. Optimal designs of elastic beams 
and plates in which large deflections and shear 
effects have been accounted for have been done 

[129]. 

Nonlinear studies of beams undergoing large ampli- 
tude flexural vibrations have been reported [130- 

185]. Responses of beams to periodic loading [133, 
149, 156, 159, 165, 167], stability of nonlinear 

vibrations [131, 132, 176], nonlinear vibrations of 
beams with time-dependent boundary conditions 

[142], beams of variable flexural rigidity [144, 160, 
166, 169, 172], responses of beams with concen- 
trated masses [144, 159, 169], finite amplitude 
longitudinal and torsional waves (151, 164, 174], 
vibrations of rotating shafts with nonlinear spring 

characteristics [140, 155, 161], effects of axial 
load on nonlinear vibration of beams [130, 179, 
180, 185], thermally induced vibrations [162], and 
nonlinear vibration behavior of beams with elastic 
rotational restraints [183] have been considered. 
Nonlinear responses of beams to random excitations 
[186] and of structural elements to multi-frequency 
excitations [187] are special cases of nonlinear 
forced vibration problems. Modal equations for 
large amplitude vibrations of beams, plates, rings, 
and shells have been obtained by Pandalai and Sathy- 
amoorthy [136, 137]. They considered geometric- 
type nonlinearity due to stretching and observed 
the nonlinear period-amplitude behavior of flat 

and curved structural elements. 

The effects of material-type nonlinearity on vibration 
of beams have been considered [188-1921. Effects 
of transverse shear deformation, rotatory, and in- 
plane inertias on the nonlinear vibration behavior of 
beams have been investigated [193-198]. Dynamic 
analyses of sandwich beams and viscoelastic rods 
have been considered [199-201]. Nonlinear vibra- 
tions of rotating blades treated as beams and exten- 

sional and flexural vibrations of rotating bars have 
been studied [202-212]. Among dynamic problems, 
parametric vibration and dynamic stability of col- 

umns and thin-walled beams have been considered 
[213-228]. 

String», cablm, and fmrm. A class of general solu- 
tions to the nonlinear equations governing elastic 
strings and nonlinear vibration frequencies for a 
stretched string have been presented [229, 230]. 
Both nonlinear static and dynamic behavior of 
cables have been investigated [231-235]. Static 

nonlinear problems dealing with geometric non- 
linearity of frames have been considered [76, 97, 
236-242]. The influence of material-type nonlin- 

earity has been discussed [243]. The effect of trans- 
verse shear deformation has been studied [244], and 
dynamic problems have been treated [245, 246]. 

Considerable research has been done in the areas of 
nonlinear static and dynamic behavior of general 
structures and on various techniques for solving 
nonlinear problems, both static problems [247-260] 
and dynamic problems [261-2801. The paper by 
Crandall [268] contains interesting discussion on the 
role of nonlinearities in structural dynamics prob- 

lems. 

REMARKS 

It is clear that a substantial amount of interesting 
literature exists on various types of nonlinear static 
and dynamic problems concerned with arches, curved 

beams, springs, bars, beams, columns, cables, strings, 
frames, trusses, and structures. More than sixty per- 
cent of the papers reviewed here are concerned with 
beams, columns, and rods. As mentioned earlier, 
most of these publications make use of classical 
methods of analysis to find solutions to nonlinear 
problems. Recently, there has been interest in finite 
element methods. Part II of this paper is devoted 
to the application of finito element methods for 
solving various nonlinear problems. 
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BOOK REVIEWS 

METAL FATIGUE IN ENGINEERING 

H.O. Fuchs and R.I. Stephens 
John Wiley & Sons, Somerset, NJ 

1980.318 pp, $33.95 

This book is intended for senior and graduate level 
engineering students and practicing engineers who 
wish to use modern fatigue and fracture control 

methods applicable to machines and structures. The 
book is practical and integrates traditional S-N 
methods with modern notch strain analysis and linear 

elastic fracture mechanics. 

Chapter 1 gives a brief but interesting and motivating 
historical overview of the subject. Chapter 2 presents 
a concise description of fatigue design methods: 

strategies, design criteria, analysis and testing, proba- 
bility of failure, and inspection used in fracture 

control. 

Chapter 3 introduces macroscopic and microscopic 
aspects of common fatigue behaviors. Fractography, 
cycle dependent softening or hardening, and fatigue 

mechanisms are described. The illustrations and 
explanations are concise and easy to understand. 
However, the references include a few very obscure 
and hard to get papers, and there is no mention of 
such important and useful reference books as the 
ASM Metals Handbook Vol. 9, Fractography and 
Atta of Fractognpht. 

Chapter 4 discusses the fundamentals of linear 
elastic fracture mechanics. This summary of major 
concepts will be useful to designers of machines and 

structures. 

Chapter 5 covers constant amplitude fatigue tests 
and data. The relevance of these to random loadings 
is explained, but some individuals interested in 

detailed analyses of random vibrations might find 
the references incomplete. This chapter fairly ade- 
quately presents the old and the new. Topics include 

testing machines and specimens, stress-life curves. 

fatigue limit, mean streu effects (but not mean 
strain or prestrain), low cycle fatigue, crack growth 

rate vs stress intensity factor range, and statistical 
aspects of fatigue data. 

Chapter 6 presents notch effects in adequate detail 
and properly emphasizes mean stresses and sharp 
grooves on hard metals. Chapter 7 discusses self 
stresses and notch strain analysis. This chapter 
should be of great value to design engineers for its 
details on the production, permanence, and mea- 
surement of self stresses. The notch strain analysis 
with numerical examples should also be of interest 

to designers. 

Chapter 8 sets forth four approaches for estimating 
fatigue life under uniaxial constant amplitude load- 

ing. Appropriate warnings about uncertainties in 
practical situations are given. 

Chapter 9 discusses the effects of multiaxial stresses 
and strains in fatigue. The topics covered are yielding, 
crack initiation, and crack propagation. Some contra- 
dictory results are mentioned, but this subject is still 
being actively researched and is much in need of 
generally useful methods. 

Chapter 10 presents methods for analysis of complex 
load histories. The linear damage rule is discussed in 
detail: the lack of an explicit equation for the summa- 
tion of cycle ratios is a minor shortcoming. Sequence 
effects are considered. Cycle counting (including 
the rainflow method) is covered. Simple and sophisti- 
cated methods for life prediction and laboratory 
simulation are described and compared. 

Chapter 11 on environmental effects is a valuable 
and concise treatment of a complex and important 
group of topics. The chapter covers corrosion fatigue, 
fretting fatigue, low- and high-temperature fatigue, 
and neutron irradiation. 

Chapter 12 on joints is a relatively brief but relevant 
treatment of fatigue problems of welds and mechani- 
cal fasteners. Chapter 13 is intended to serve as a 



brief guide to the design of such mechanical compo- 
nents as springs, rolling bearings, and gears, but 
omits shafts, which are not less important. Again, 
a few of the references are obscure, and such useful 
books as ASM Metals Handbook Vol. 10, Failure 
Analyai and Prevention are not mentioned. 

The appendices contain monotonic and cyclic prop- 
erties of common engineering metals and useful data 
on scatter in fatigue. Each chapter contains valuable 
comments on dos and don'ts in design. Many of these 
should be memorized by designers. All in all, this 
book will be very useful to designers of machines 
and structures. 

B.I.Sandor 
Dept. of Engineering Mechanics 

University of Wisconsin 
Madison, Wl 53706 

NOISE CONTROL FOR ENGINEERS 

H. Lord, W.S. Gatley, and H.A. Evensen 
McGraw Hill Book Co., New York, NY 

1980,434 pp, $27.00 

This book describes the control of unwanted noise 
in homes, manufacturing areas, and power plant 
stations. Identification of noise, its characteristics, 
and methods for alleviating it are the subjects of the 
book. 

The book contains 11 chapters and an excellent 
section on laboratory and field experiments. The 
first four chapters discuss the nature of sound and 
its measurement in terms of decibel (dB), weighting 
scales, and octave bands. OSHA requirements are 
considered, as are general effects of noise on humans. 
Sound sources, radiated sound fields, and near- and 
far-field characteristics are considered. The anechoic 
chamber and reverberation chamber are briefly de- 
scribed. 

Part I concludes with a short discussion of the acous- 
tics of room enclosures: absorption and transmissions 
coefficients, reverberation decay, normal modes of 
vibration, and steady-state sound pressure levels. The 
authors adequately describe the fundamental con- 
cepts of sound required in noise control engineering. 

Part 11 has to do with practical aspects of noise con- 
trol. Chapter 5 considers instrumentation for mea- 
surement and analysis of noise; frequency analysis, 
microphones, and sound meters are included. Octave 
and 1/3 octave band analysis are considered; in the 
reviewer's opinion power spectral density and auto- 
correlation should have been discussed because they 
are often used in noise detection. Determination of 
reverberation time, consideration of absorption 
coefficients, acoustic impedance, and measurements 
of sound power in free and reverberant fields are 
described, as is attenuation of sound by structures. 
Airborne sound transmission loss, sound transmission 
class (STC), impact sound transmission loss, and 
insertion loss are covered. 

Chapter 7 enumerates the various criteria for indoor 
noise standards and rating schemes for outdoor 
noise environment. Included are the EPA model 
community noise control ordinance and descriptions 
of loudness in terms of the new octave band center 
frequencies. A discussion of jet engine noise forecast 
is too brief. This chapter should be expanded to 
include complete discussions of ratings and commu- 
nity noise control ordinances. 

Chapter 8 focuses on acoustical materials and struc- 
tures, including mechanisms for dissipation of acous- 
tical energy, properties of absorptive structures, and 
absorption coefficients. The authors present a good 
section on mufflers used in industry and heating, 
ventilating, and air conditioning (HVAC) systems. 
The chapter concludes with transmission loss in 
panels, damping of panels, attenuation of noise in 
piping, and single-degree-of-freedom vibration theory. 
The reviewer was disappointed that no mention was 
made of measurement of damping using the lug 
decrement theory. 

Chapter 9 describes principles of noise control: 
identify noise source, list and evaluate possible 
noise control procedures, identify relative contribu- 
tions from direct and reflected sound, distinguish 
between absorption and attenuation of sound, 
identify and evaluate significance of flanking paths, 
and identify and evaluate significance of structure- 
borne noise. 

Chapter 10 contains case studies in noise control. 
Of the eight cases considered the following are the 
most important in the reviewer's opinion: reduction 
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of engine-generator cooling fan noise, reduction of 
noise from a wire generator fan, noise reduction 
of air exhaust and jet thrust device, radiation of 
mechanical equipment noise in a penthouse, and 
guidelines for control of airborne direct noise in an 

HVAC system. 

Chapter 11 describes the procedures for establishing 
an industrial noise control program. They include 
identification of unacceptable noises, identification 
of major sources of worker noise, diagnostic mea- 
surements, documentation of noise survey, prepara- 
tion of a noise abatement plan, and assessment of 
its feasibility. Also important are the establishment 
of a personal hearing protection plan (educational 
program) and establishment of an audiometric testing 
program. 

In Part III the authors present eight laboratory 
experiments on measurement of sound, evaluation 
of the noise environment, and field assessments of 
room absorption and reverberation time. A plant 

noise survey is also included. 

This is an excellent book. The reviewer would like 
expanded sections of noise barrier design and the 
application of Helmholz resonators to noise reduc- 

tion of turbojet exhaust systems. Sections on auto- 
correlation functions applied to noise source identi- 
fication, valve noise, and combustion noise would be 
useful. Nevertheless, the book is well written and 
worth the money. It should be in the library of all 

noise control engineers. 

H. Saunders 
General Electric Company 

Building 41, Room 307 
Schenectady, NY 12345 

DAMPING APPLICATIONS 
FOR VIBRATION CONTROL 

P.J.Torvik, editor 
ASME Publ. AMD - Vol. 38 

New York, NY, 1980 

Damping plays an important role in the dynamics of 
structural response. This book of ten papers discusses 

various aspects of damping. 

A pioneer in damping, W.J. Trapp is the subject of 
the first chapter. In his role as project engineer for 
the Air Force Materials Lab (APML), Trapp spon- 
sored a number of programs in damping. 

The second paper describes a number of viscoelastic 
materials for damping applications from an engi- 

neering viewpoint. Dr. David Jones includes physical 
and mathematical models in his discussion and 
incorporates time and such effects of frequency as 
temperature and strain. 

The third paper by Dr. Bert reviews damping capacity 
of fiber-reinforced composites and contains a concise 
definition of various measures of damping. The 
current state of the theory is considered for perfectly- 
bonded viscoelastic composites and those in which 
slip takes place. 

A paper by Professor Plunkett focuses on friction 
damping, including coulomb damping, microslip in 

aggregates, and slip damping in riveted joints and 
between layers of composites. Blade root damping, 
which is important in gas and steam turbines, is 
reviewed. 

The mechanism associated with panel damping due 
to sound radiation and air pumping at multi-point 
fastened joints is described by Dr. Ungar, a pioneer 
in the field. The procedures required to estimate the 
corresponding loss factor are given in this important 
paper on acoustic fatigue of panels. 

The editor presents a lengthy discussion of the funda- 
mental principles of constrained layer damping and 

associated mechanisms. The system parameters em- 
ployed in determining the effectiveness of con- 
strained layer treatments are described. Emphasis 
is placed on major achievements in the past two 

decades and recent investigations. 

One paper has to do with the experimental determi- 
nation of damping in materials and structures. The 
present methodology is reviewed as are modal testing 
techniques. The role of the digital computer is 
emphasized. 

Computational methods for treating damping, in- 
cluding spectral damping and the actual physical 
processes, are reviewed. When incorporated in the 
modal   equation,   damped   solutions  employ   the 
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Newmark B form in both implicit direct time and 
explicit direct time integrations. Both play important 
roles in present finite element and finite difference 

codes. 

Two papers consider the application of damping in 
noise control of diesel engine components and aero 
propulsion systems. Both are practical papers that 
contain a great deal of practical knowledge that can 

be applied to other systems. 

This is a good volume that is welcome in the struc- 
tural dynamics field. The excellent papers bring the 
reader up to date concerning the latest techniques 

and methodology in damping. 

H.Seunders 
General Electric Company 

Building 41, Room 307 
Schenectady. NY 12346 
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SHORT COURSES 

SEPTEMBER 

SIMULATION AND ANALYSIS OF COMPLEX ME- 
CHANICAL SYSTEMS 
Dates:        September 6-10,1982 
Place: Northampton, UK 
Objective: The goal Is to assist participants in be- 
coming proficient in the formulation of equations 

of motion of complex mechanical systems. With 
this background, the participants will be able to 
produce efficient algorithms for the simulation of 
motions and for the determination of constraint and 
control forces arising in connection with such sys- 

tems. 

Contact: The Open University, Walton Hall, Milton 
Keynes, MK7 6AA, Telephone: Milton Keynes 

653945, Telex: 825061. 

NOISE AND VIBRATION 
Dates:        September 13-17, 1982 
Place: Southampton, UK 

Objective: The course Is aimed at researchers and 
development engineers In Industry and research 
establishments, and people in other spheres who are 
associated with noise and vibration problems. The 
course, which Is designed to refresh and cover the 

latest theories and techniques, initially deals with 
fundamentals and common ground and then offers 
a choice of speclallst topics. There are over thirty 
lectures, Including the basic subjects of acoustics, 
random processes, vibration theory, subjective re- 

sponse and aerodynamic noise, which form the cen- 
tral core of the course. In addition, several specialist 
applied topics are offered, including aircraft noise, 
road traffic noise, Industrial machinery noise, dlesel 

engine noise, process plant noise and environmental 
noise and planning. 

Contact: Mrs. G. Hyde, ISVR Conference Secre- 
tary, The University, Southampton S09 5NH, UK - 
Telephone: (0) (703) 559122, Ext. 2310; Telex: 

47661. 

RELIABILITY TESTING 
Dates: September 20-24,1982 
Place: Washington, DC 
Objective: This course has been designed to enable 
participants to calculate the failure rates of compo- 
nents and products; determine the early, chance, and 
wear-out reliability of components and products; 
determine the parameters of distributions Involved 
In the time-to-failure data of components and prod- 
ucts analytically and by probability paper plotting; 
conduct chi-square and Kolmogorov-Smirnov good- 

ness-of-fit tests to determine the most appropriate 
distribution to use; determine the confidence limits 

on the reliability for the exponential, normal, log- 
normal, Welbull, and binomial cases; determine the 
operating characteristic curves of components and 
products; plan, conduct, and analyze the results of 
sudden death, suspended-Items, percent survival, 
success run, C-rank, and nonparametric tests; plan, 
conduct, and analyze the results of sequential, Baye- 
sian, and accelerated tests; and plan, conduct, and 
analyze tests of comparison for exponential, bino- 

mial, and Welbull cases. 

Contact: Mr. Stod Cordelyou, Deputy Director, 
Continuing Engineering Education Program, The 
George Washington University, Washington, DC 

20052 ■ (202) 676^106; (800) 424-9771 Telex: 
64374. 

COMPUTER VIBRATION ANALYSIS 
Dates: September 21-24,1982 

Place: Naperville, Illinois 
Objective: The course deals with the role of the 

digital computer in solving vibration problems that 
arise In design, development, and fault diagnosis; 
fracture analysis is covered In depth. Applications 
of the computer to vibration problems associated 
with modeling, computation, and data handling are 
reviewed. Selection and use of hardware and software 

for computer analysis are discussed. The course 
begins with a review of vibration theory and a dis- 
cussion of the types of vibration analysis available. 
Methods for obtaining and processing the physical 
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data necessary to construct hardware models are 
described. Readily available and practical short 
computer programs are summarized, as are such 
large dynamic programs as N AST RAN, SAP, and 
ANSYS. Applications of these programs - including 
pre-processors and post-processors - are elaborated. 
Methods for predicting vibration failures that utilize 
fracture mechanics and finite element crack models 
are applied to such practical problems as generator 
motors. Available time-sharing services and the 
computer equipment required for such time sharing 
are discussed. Microcomputer hardware and software 
are reviewed and their capabilities summarized. 

Contact: Dr. Ronald L. Eshieman, Vibration In- 
stitute, 101 W. 55th St., Suite 206, Clarendon Hills, 
IL 60514-(312) 654-2254. 

SYSTEMATIC APPROACH TO IMPROVING MA« 
CHINERY RELIABILITY IN PROCESS PLANTS 
Dates:        September 28-30,1982 
Place: Toronto, Ontario 
Dates: February 23-25,1983 
Place: San Francisco, California 
Objective: This seminar is intended to guide ma- 
chinery engineers, plant designers, maintenance 
administrators, and operating management toward 
results-oriented specifications, selection, design re- 
view, installation, commissioning, and post start-up 
management of major machinery systems for con- 
tinued reliable operations. Emphasis will be on 
pumps, compressors, and drivers. 

various types of machines. A discussion of natural 
frequencies, mode shapes, critical speeds, and tor- 
sional vibration response includes the relationship 
of these factors to mechanical design and analysis. 
Such criteria for evaluating torsional vibration as 
strength and motion are discussed, as is the applica- 
tion of these criteria to solving machine problems; 
allowable stresses and motions are given. Require- 
ments, sources, and techniques for measuring and 
calculating parameters for the acquisition of design 
data are topics for several lectures. Data from blue- 
prints and physical measurements are used to model 
systems and components for such parameters as 
stiffness, damping, and mass. Models of physical 
systems, explicit formulas, and the Hölzer method are 
used to calculate such parameters as natural fre- 
quencies and mode shapes. Several lectures are 
devoted to steady and transient forced vibration 
responses and include the measurement and analysis 
of motions and stresses. Techniques involved in 
premeasurement, calibration of sensors, and actual 
measurement of forced vibration are discussed and 
demonstrated. Case histories are used to illustrate 
what, where, and how to measure and analyze spe- 
cific torsional vibration problems on such compo- 
nents as pumps, compressors, gearboxes, engines, 
motors, and couplings. Torsional/lateral interactions 
in rotors, gearboxes, and pumps are described. Such 
techniques of vibration control as tuning, reduction 
of excitation, damping, and isolation are elaborated. 
Selection of the proper coupling for vibration control 
and for capability to prevent misalignment is empha- 
sized. 

Contact: Sherry Theriot, Professional Seminars 
International, P.O. Box 156, Orange, TX 77630 - 
(713) 746-3506. 

Contact: Dr. Ronald L. Eshieman, Vibration In- 
stitute, 101 W. 55th St., Suite 206, Clarendon Hills, 
IL60514-(312) 654-2254. 

TORSIONAL VIBRATIONS 
Dates: September 28-30,1982 
Place: Oak Brook, Illinois 
Objective: The course emphasizes methods for 
diagnosing and solving torsional vibration problems 
in existing equipment. Methods for controlling and 
eliminating torsional vibrations during the machinery 
design process are also described. Examples and case 
histories are used to illustrate mathematical and 
experimental techniques. The introductory lectures 
include a short review of basic torsional vibration 
concepts and a classification of excitations from 

OCTOBER 

UNDERWATER ACOUSTICS 
Dates: October 4-8,1982 
Place: University Park, Pennsylvania 
Objective: This course provides a broad, comprehen- 
sive introduction to underwater acoustics and related 
topics that are of immediate practical value. It also 
serves as a foundation for more advanced study of 
current literature or other specialized courses. The 
two parts of the course are: Basic Concepts: a two- 
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day heuristic overview of the fundamentall of under- 
water acoustics, including general acoustics, sonar 
engineering, transducer principles, and underwater 
propagation; and Advanced Topics: a three-day in- 
depth study of three specialized or advanced topics 
chosen by the student, according to the needs of 
both the individual and the employer. 

Contact: Robert E. Beam, Conference Coordina- 
tor, The Pennsylvania State University, Faculty Build- 
ing, University Park, PA 16802 - (814) 865-5141; 
TWX 510670-3532. 

VIBRATION CONTROL 
Dates:       October 11-15,1962 
Piece:        University Park, Pennsylvania 
Objective: The seminar emphasizes principles, gen- 
eral approaches end new developments, with the aim 
of providing participants with efficient tools for 
dealing with their own practical vibration problems. 

Contact: Mary Ann Solle, Pennsylvania State 
University. 410 Keller Conference Center, Univer- 
sity Park, PA 16802 - (814) 8654591, TWX No: 
510670-3532. 

Contact: Mr. Robert Rector. Assistant Director - 
Short Courses. UCLA, 6266 Boeltar Hall. Los Ange- 
les, CA 90024 - (213) 8253486. 

VIBRATION AND SHOCK SURVIVABOiTY. 
TESTING. MEASUREMENT. ANALYSIS. AND 
CALIBRATION 
Dates:       October 18-22.1982 
Place:        Boston, Massachusetts 
Dates:       November 15-19.1962 
Place:        Santa Barbara. California 
Dates:        December 8-12.1982 
Place:        Huntsville. Alabama 
Dates:        February 7-11,1963 
Place:        Santa Barbara. California 
Dates:       Merch 7-11.1983 
Place:        Washington, DC 
Objective: Topics to be covered are resonance and 
fragility phenomena, and environmental vibration and 
shock measurement and analysis; also vibration and 
shock environmental tasting to prove survivabiiity. 
This course will concentrate upon equipments and 
techniques,  rather  than  upon   mathematics  and 
theory. 

Contact: Wayne Tustin, 22 East Lot OIKras St. 
Santa Barbara, CA 93106 - (806) 682-7171. 

MAINTAINABILITY AND AVAILABILITY ENGL 
NEERING OF EQUIPMENT AND SYSTEMS 
Dates: October 18-22,1982 
Place: Los Angeles, California 
Objective: This course should give top management 
an understanding of the great cost benefits that 
accrue through the implementation of maintainability 
and availability engineering methodologies, and 
participants should be able to determine the follow- 
ing: the distribution of times-to-repair components 
and timet-to-rastore equipment; the equipment 
mean-time-to-restore; the mean man-hours needed to 
restore; the optimum preventive maintenance sched- 
ules for minimum total corrective and preventive 
maintenance cost; spare parts requirements and their 
optimization; the reliability, maintainability and 
availability (both instantaneous and steady state) 
of maintained equipment and aystems. Numerous 
applications are presented. Course participants' 
problems will be solicited and solutions given or 
suggested. 

NOVEMBER 

MACHINERY VIBRATION ANALYSIS 
Dates: November 9-12.1982 
Place: Oak Brook. Illinois - 
Objective: In this four-day course on practical 
machinery vibration analysis, savings in production 
losses and equipment costs through vibration analysis 
and correction will be strasaad. Techniquea will be 
reviewed along with examples «id case histories 
to illustrate their use. Demonstrations of measure- 
ment and analysis equipment will be conducted 
during the course. The course will include lectures 
on test equipment selection and use. vibration mea- 
surement and analysis including the latest informa- 
tion on spectral analysis, balancing, alignment, iso- 
lation, and damping. Plant predictive maintsnance 
programs, monitoring equipment and programs, and 
equipment evaluation are topics included. Specific 
components and equipment coMered in the lectures 
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include gears, bearings (fluid film and antifriction), 
shafts, couplings, motors, turbines, engines, pumps, 
compressors, fluid drives, gearboxes, and slow-speed 

paper rolls. 

Contact: Dr. Ronald L. Eshleman, Vibration In- 
stitute, 101 W. 55th St., Suite 206, Clarendon Hills, 
IL60514-(312) 664-2254. 
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Call for Papen 

INSTITUTE OF ENVIRONMENTAL SCIENCES' 
29TH ANNUAL TECHNICAL MEETING 

April 18-21,1983 
Marriott Hotel, Lot Angetot, California 

Technical papers are welcome in the following and 
other related areas. Abstracts of 300 words or less 
must be submitted by September 19, 1982 to insure 
their consideration. Complete text of technical 
presentation will be required in the proper format 
for Proceedings publication by January 20, 1983. 
Authors should recognize the responsibility of their 
commitments to this schedule when the initial sub- 
mittal is made. Suggestions for session chairmen and 
panel moderators are also welcome. 

Environmental Stress Impact 

Standards  and  practices  (210C,  781D, 785D, 
810D) 

Recommended practices, reliability/environmental 
Environmental stress screening 
Combined environment testing 
Reliability analysis and environmental integration 
Reliability in the production cycle 
Reliability modeling 
The payoff of quality enhancement 

Energy and the Environment 

Energy and economics 
Dealing with regulations 
Potential of alternate energy sources 
Energy facility problems and solutions 
Recycling and resource recovery 
Climatic impact 
Hazardous materials control 
Effects assessment 

Environmental Engineering Methods 

Low cost testing 
Successful test idiloring 
Reliability growth 
New techniques in testing 

Analysis of dynamic data 
Severe environment simulation 
Unique facilities 
Automation In the laboratory 

Send abstracts to: ATM 83 Technical Program Com- 
mittee, Institute of Environmental Sciences, 940 E. 
Northwest Highway, Mount Prospect, IL 60056 - 
(312)255-1561. 

INTERNATIONAL MODAL ANALYSIS 
CONFERENCE 

November 8-10,1982 
Oriando, Florida 

The First International Modal Analysis Conference 
will be held at the Holiday Inn, International Drive, 
Orlando, Florida, November 8-10, 1982. This is the 
first-known conference devoted exclusively to the 
technology of modal analysis of vibrating structures. 
More than 100 technical papers from 16 countries 
will be presented, dealing with both analytical and 
experimental methods in modal analysis. A compre- 
hensive exhibit of modern modal analysis equipment 
will be shown by leading firms. The conference is 
sponsored by Union College of Schenectady, New 
York. 

For further information contact: Mrs. Rae D'AmHio, 
Graduate and Continuing Studies, Union College, 
Wells House, 1 Union Ave., Schenectady, NY 12306- 
(518) 370-6288. 

MECHANICAL VIBRATION AND NOISE 
CONFERENCE 

September 12-14,1983 
Cetrbom, Miehigan 

The ninth biennial ASME Design Engineering Division 
Conference on Mechanical Vibration and Noise will 
be held as part of the 1981 Design Technical Confer- 
ence in Dearborn, Michigan, September 12-14,1983. 
The Detroit section of ASME will be the host. The 
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Conference Chairman is Dr. A.V. Srinivasan, United 
Technologies Research Center, Silver Lane, East 
Hartford, CT 06108 - (203) 727-7211. 

Papers covering advanced analytical and experimental 
research efforts in all aspects of vibration engineering 
are solicited and should be directed to session coordi- 
nators shown in each of the following areas. Papers 
of broad interest that may not fall into the topic 
areas listed below should be submitted to Associate 
Conference Chairman, Dr. P. Niskode, Aircraft En- 
gine Group, MD K71, General Electric Company, 
Cincinnati, OH 45215 - (513) 243-4783. Abstracts 
should be submitted to the appropriate coordinators 
by September 15, 1982 on ASME form MSP 1903 
which may be obtained from ASME Headquarters 
at 345 E. 47th St., New York, NY 10017. Accep- 
tance of abstracts will be communicated to individual 
authors by October 15, 1982. Completed manu- 
scripts, in quadruplicate, prepared in accordance with 
accepted ASME standards, are due by December 1, 
1982. Papers which may qualify for publication also 
will be published in the Journal of Mechanical Design. 

Vibration of bltcM disk membl'm. Blade and blade 
group vibration, blade disk interaction, system 
modes, forced vibration and flutter, excitation 
mechanisms, experimental and test observations, 
blade damping techniques. Contact Dr. D.J. Ewins, 
Department of Mechanical Engineering, Imperial 
College of Science and Technology, Exhibition Road, 
London SW7 2BX, England - Telephone: 01-589- 
5111. Please note that accepted papers Mill be pub- 
lished in the form of symposium volume entitled 
"Advances in Structural Dynamics of Bladed-Disk 
Assemblies" to be edited by Drs. A.V. Srinivasan 
and D.J. Ewins. 

Structural paramatar identification. Theory and 
application of the use of test data to identify struc- 
tural parameters including: mass, damping and stiff- 
ness matrices; normal modes and frequencies; transfer 
function; or physical characteristics of linear or non- 
linear dynamic structures. Contact A. Barman, Ka- 
men Aerospace Corporation, P.O. Box 2, Bloom- 
field, CT 06002 - (203) 243-7215. 

Rotor dynamic». Balancing, stability, synchronous 
and nonsynchronous response, transients, torsional 
vibration, vibration control with damped rotor- 
bearing systems. Contact David Hibner, Engineering 

3S-3, Mall Stop 163-9, Pratt and Whitney Aircraft. 
East Hartford, CT 06106 - (203) 565-2238. 

Vibration raductlon and control. Passive and active 
vibration isolators, vibration absorbers, design of 
dampers and damping treatments. Contact Dr. R.L. 
Eshleman, The Vibration Institute,Suite 206,101 W. 
55th St., Clarendon Hills, IL 60514- (312) 654-2053. 

Structural dynamlct. Advances in analytical methods 
of solution of vibration problems, substructure 
methods, component mode synthesis and/or simula- 
tion of vibrating systems, nonlinear and random 
vibration, statistical methods. Contact Dr. J.L. Kra- 
hula, Hartford Graduate Center, 275 Windsor St., 
Hartford. CT 06120 - (203) 549-3600. 

Finite element analyti» of vibration and wund Prob- 
leme. Finite element applications to inc.strial vibra- 
tion and/or sound problems, solutions for vehicle 
vibration and noise problems using finite elements, 
other practical applications, comparisons and evalu- 
ation of accuracy. Contact Drs. Mounir Kamal and 
Joseph A. Wolf, Jr., Engineering Mechanics Depart- 
ment, General Motors Research Laboratories. Warren, 
Ml 48090 ■ (313) 575-2929 and 575-3378. 

Analytical mathodt for minicomputer». Advances in 
methods of vibration analysis suitable for preliminary 
design and parametric studies utilizing minicom- 
puters, desktop computers or programmable hand 
calculators to solve vibration problems. Contact 
Professor A.W. Leissa, Department of Engineering 
Mechanics, Ohio State University. 155 W. Woodruff, 
Columbus, OH 43210 - (614) 422-2680. 

Acquleitlon and reduction of vibration data. Time 
series analysis, spectral methods, shock response 
analysis, experimental modal analysis methods, 
impedance information by experimental means, 
holographic methods. Contact Drs. Albert Kloster- 
man and Havard Void. Structural Dynamics Research 
Corporation, 2000 Eastman Drive. Milford. OH 
45150-(513) 576-2400. 

Machinery and trantportatlon note. Noise charac- 
teristics, noise sources and paths, vibration induced 
noise, coherence and correlation methods, spectral 
methods, acoustic radiations, wheel-rail interaction, 
tire noise and vibration, techniques of noise reduc- 
tion. Contact Dr. Richard Madden, Bolt, Beranek and 
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Newman, 50 Moulton St., Cambridge, MA 02238 - 
(617)497-3391. 

Mechanical tignatun analysis. Diagnostic techniques, 
defect identification, analytical and computational 
methods, applications to rotating machinery, struc- 
tural testing, process monitoring and noise reduction. 
Contact Dr. Simon Braun, Faculty of Mechanical 
Engineering, Technion - Israel Institute of Technol- 
ogy, Haifa 32000, Israel. 

Fluid ttructun Infraction. Vortex induced vibra- 
tion, flutter, vibration caused by oscillating flows, 
turbulent buffeting of structures, instabilities in tube 
arrays, seal systems, leakage-flow-induced vibrations. 
Contact Dr. Frank T. Dodge, Southwest Research 
Institute, Department of Mechanical Sciences, P.O. 
Drawer 28510, San Antonio, TX 78284 - (512) 
684-5111, Ext. 2306. 

Special session on work In progress. The 1983 Confer- 
ence will, in addition, feature a single special session 
in which works in progress may be presented. This 
session is planned to provide an opportunity for 
researchers to present orally their most recent efforts. 
No formal preprints or publication is planned. Ab- 
stracts of these oral reports should reach Dr. Richard 
D. Rocke, Building 600/D-131, Hughes Aircraft Co., 
Fullerton, CA 92634 - (734) 732-4638 no later than 
July 15, 1983. Accepted abstracts will be communi- 
cated to the individual presenters by August 15, 
1983. 

ADVANCES IN DYNAMIC TESTING 
AND ANALYSIS 

SAE Aeroapace Congmi ft Expoation 
Anaheini Convention Center 

October 25-28,1982 

Papers on "Dynamic Analysis and Testing" will be 
presented at two sessions during the 1982 SAE Aero- 
space Congress and Exposition, week of October 25, 
1982 at the Anaheim Convention Center, Anaheim, 
California. These two sessions are being organized 
by the SAE Technical Committee G-5 on Aerospace 
Shock and Vibration. The G-5 Committee has organ- 
ized shock and vibration sessions at each SAE nation- 
al aeronautic or aerospace meeting since 1957. The 
G-5 Committee was formed December 8, 1955 with 
Dr. C.T. Molloy as Chairman, and the committee 

selected as its primary task, the production of a docu- 
ment on the design of vibration isolation systems for 
aircraft missiles and spacecraft. In 1962 the SAE 
published the G-5 document "Design of Vibration 
Isolation Systems" as part of the SAE series of "Ad- 
vances in Engineering," Volume 3. 

The G-5 membership was selected from experienced 
practitioners in the field of shock and vibration con- 
trol all over the United States. There were two types 
of memberships, namely, active members and consul- 
tants. The classification of membership was based 
primarily upon geography. It was assumed that mem- 
bers living in the vicinity of Los Angeles would be 
willing and able to participate actively in the work 
of the committee. They therefore automatically were 
designated as active members unless they requested 
otherwise. Committee meetings were held monthly 
in Los Angeles for many years. Presently the meet- 
ings are held monthly at the Aerospace Corporation 
in El Segundo, California. The present chairman of 
the G-5 Committtee Is Dr. Sheldon Rubin of the 
Aerospace Corporation. New members are welcome 
to join the G-5 Committee and may do so by contact- 
ing Dr. Rubin at the Aerospace Corporation, (213) 
648-6408. 

Preliminary information on the G-5 technical sessions 
may be obtained from Roy W. Mustain, Rockwell 
Space Systems Group, Mail Sta. AB97, 12214 Lake- 
wood Blvd., Downey, CA 90241. The final program 
for the 1982 SAE Aerospace Congress & Exposition 
may be obtained by writing to: SAE, 400 Common- 
wealth Dr., Warrendale, PA 15096. 

PRELIMINARY PROGRAM 

Morning - 

Chairman: Dr. Robert Emmett Holman, Hughes 
Aircraft 

Asst. Chairman: Dr. C. Thomas Savell, Dynamic 
Analysis & Testing Associates 

Interaction of Structures ft Controls for Robotic 
Manipulators - W. Sunada, Hughes Aircraft 

Flexibility Monitoring of Offshore Fixed Platforms - 
Dr.  Sheldon   Rubin, The Aerospace Corporation 
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Flnl» Elmnmt khMlng Ttchnlqum for ComMkml 
i«ytr OHmp/fict - C. Johnton, Anamet Lab« 

Summary of ShutH» Payload Dynamk MmtumnmU 
- W.F. Bangt. NASA Goddard Space Flight Center 

Mm fxe/tatten TtOmlqum - Dr. F.B. Safford, Ag- 
babian Associates 

Sytltm /dantffiBctfon A Modtl loMpMRM Ttch- 
nkfum iking SlntmokU Excitation - Kenneth D. 
Blakely and Dr. Michael W. Dobbs, ANCO Engineers, 
Inc. 

Afternoon - 

Chairman: Mr. h>      .. Allen, Rush Engineering 
Associates 

Asst. Chairman:   Dr. Gerard C. Pardoen, U.C. 
Irvine 

Comoutkta Sai i nH Tnrutar Functktu» IMna Bata 
Sine Exclwhn Dam ~ John Fowler, Hughes Aircraft 
Co. 

Sakntk QuaUfkotkm Mng Slngla Point Random ä 
Baaa excitation Tramfar Funetkmt - Jim Steedman. 
National Technical Systems. Inc. 

Multi-Point Excitation Tathnlquaa forSyttam Idantt- 
fhadon - Dr. Richard C. Stroud, Synergistic Tech- 
nology, Inc. 

Multi-Point Random Vibration Excitation A Contra/ 
- David 0. Smallwood, Sandia Labs. 

Dynamka Tatting A Vibration Control Algorhhma - 
Emmet Dancy, Hewlett Packard Co. 

Shock Raqmnaa Amfyti* A Fraquancy Raaponm 
Funetiona - Dr. Gerard C. Pardoen, U.C. Irvine 

47 

-iX. 



IwniW'Ärww^wwwiiaiWTiWfrarr^ww.".. 

INFORMATION RESOURCES 

THE SHOCK AND VIBRATION INFORMATION CENTER (SVIC) 

ORIGIN 

The Center was established at the Naval Research 

Laboratory as the Centralizing Activity for Shock 
and Vibration. Under the leadership of Dr. Elias 
Klein the Activity was to be the mechanism for "a 
coordinated attack on Navy shock and vibration 

problems." The first principal service effort began 
with a symposium held in January 1947. This series 
of meetings continues as the Shock and Vibration 
Symposia, the 53rd of which will be held in October 
1982. By 1949 the Army and Air Force had become 

sponsors and the Activity served all of the DoD. In 
1962, the National Aeronautics and Space Adminis- 
tration formally became the fourth sponsor. Over 
the years the mission and services expanded and, in 
1964, SVIC assumed its present name and became an 
official DoD Information Analysis Center. SVIC has 

had four directors. 

• Dr. Elias Klein 1946-1958 
• Dr. W.W. Mutch 1958 -1972 
• Dr. R.O. Belsheim 1972 - 1973 
• Mr. Henry C. Pusey 1973 - Present 

MISSION AND SCOPE 

As a Department of Defense Center for the Analysis 
of Scientific and Technical Information, SVIC has 
the following mission. 

• The Center collects, evaluates, and stores infor- 
mation on current and past studies of mechani- 

cal shock and vibration technology. This in- 
cludes shock or vibration effects on structures, 
equipment or humans that may be generated 
by acoustic, mechanical, or other physical 
phenomena. 

• It reviews, analyzes and disseminates this 
information to the user. 

• It encourages the solution of shock and vibra- 

tion problems. 

Some of the specific areas of shock and vibration 
information handled by SVIC include: 

Instrumentation and measurement techniques 
Test techniques 
Prediction of dynamic environments 
Design of equipment and structures 

Dynamics of materials 
Isolation and damping 

Dynamic analysis 
Structural analysis 

Reliability 
Mechanical impedance 
Human response 

Survivability/Vulnerability 

SERVICES 

Shock and Vibntk i Sympoti». The Shock and 
Vibration Symposia that have been held constitute 
one of the largest single sources of information in 
this technological area. Attendance has varied from 
several hundred to a thousand, consisting mostly of 
scientists and engineers with a sprinkling of managers 
and technicians. Many of the papers and discussions 
presented at the symposia are unclassified. The 
distribution of some papers is limited and others are 
classified. Attendance at the classified sessions require 
establishment of an individual's clearance and need- 
to-know. A symposium usually lasts three days, per- 
mitting the presentation of about a hundred papers 
in two parallel sessions. The aims of these symposia 
are: 

• To bring together working scientists and engi- 

neers for formal presentations of their papers 
and for informal information exchanges. 

• To encourage the presentation of worthwhile 

studies and developments. 
• To define the "state of the art." 
• To point out problem areas for future study. 
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Shock and Vibration Bullotlm. A Shock and Vibra- 
tion Bulletin is published following each symposium. 
Bulletins 1 through 52 are the proceedings of the 
corresponding symposia, and include all programmed 
papers, edited discussions, and a few additional 
papers. Currently, ail papers are critically refereed 
before being accepted for publication. Most pppeii 
published in this series add to the total knjwledge 
in the shock and vibration field; others define the 
state-of-the-art and point the direction for future 
efforts, 

Th» Shock and Vibration Dlgaat. In 1969 SVIC began 
publication of a monthly abstract and review journal, 
a current awareness publication which the reader now 
holds in his hand. The Digest therefore needs no 
further description in this brief. 

Shock and Vibration Monographt. In an era when 

working scientists and engineers can no longer keep 
up with the literature explosion, an information 

analysis center is an organization which has as part 
of its mission the evaluation, condensation and con- 
solidation of the useful literature. SVIC performs 
this function in part by publishing state-of-the-art 
monographs written by experts on various aspects 
of shock and vibration technology. The object is 
to gather together the highly fragmented literature, 
extract significant material, standardize the symbol- 
ism and terminology, and provide an authoritative, 
condensed review, with bibliographies which can be 
used with little or no reference to the original papers. 
Eleven such monographs have been published and 
several others are in process. 

Spaclal Publication». Special surveys, indexes and 
bibliographies are produced when the need arises. 
Several special publications of this type have been 
issued over the last several years. 

Work In Progrm. Each year personnel of the Center 
visit leading government, industrial, and educational 
laboratories and engineering departments to promote 
information interchange. In the past decade, more 
than 300 different activities have been visited for the 

purpose of making these direct contacts. Mutual ex- 
changes of this kind provide considerable first-hand 
information about current work in the field and serve 
as direct means of keeping the Center staff aware of 
new developments. Much of this information may not 
reach the publication stage for some time, while some 

will never be published. Nevertheless, it is available at 
the Center and, when appropriate, is pasted on in 

many ways to users. 

Dlraet Information Sarvlca. The center handles re- 
quests for information via mail, telephone, and direct 
contact. An analysis of these queries shows that over 
90 percent fall into seven general categories: 

• What is the environment which controls a given 
design? 

• Mow can equipment be protected? 
• How can a given test be conducted? 
• Where can a test facility or a piece of test 

equipment be found? 

• What analytical techniques are available? 
• How can specialized measurements be made? 
• What are the dynamic properties of materials? 

These requests are answered as expeditiously as pos- 
sible - often immediately, if received by phone or 

direct contact. They usually result in pertinent refer- 
ences and referrals to senior investigators and engi- 
neers who have direct knowledge of the requested 
information. To assist the staff members at the Cen- 
ter a bibliographic data base has been established con- 
taining in part the titles and authors which have 
appeared in previous issues of the Shock and Vibra- 
tion Digest indexed by key words. Members of the 
Center access this base via time sharing computer 
terminal and perform retrospective literature searches 
or other studies related to the information needs of 
the users. Occasionally, under special funding arrange- 
ments, staff members will, as time permits, perform 
extensive literature searches or studies as required by 
the users. 

Queries about the services and publications of the 
Center may be addressed to: 

Shock and Vibration Information Center 
Code 5804, Naval Research Laboratory 

Washington, DC 20375 

Phone: 202-767-2220 (Autdvon 297-2220) 

Staff:    Henry C. Pusey, Director 
Rudolph H. Voiln 
J. Gordan Showalter 
Jessica P. Hileman 
Elizabeth McLaughlin 
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MECHANICAL SYSTEMS conitrucwd from tht gmarallitd tlgtnwtlut problwn uting 
• rtcMUly dtvtloptd numarlul »chnlqu», Rnulti obuintd 
through thli computtr pockagt w« oo«npand with thoM 
•Inidy tvtlliblt In tht lltoratura. 

ROTATING MACHINES 
(AlioweNot. 1674,1876,1677,1684,1739,1774,1807, 

1810,1811,1838) 

821583 
Eigenvalue Derivatives for Damped Tontonal Vibra- 
tions 
S. Doughty 
Dept. of Mech. Engrg., Texas A&M Univ., College 
Station, TX 77843, J. Mech. Des., Tnns. ASME, 
104 (2), pp 463-465 (Apr 1982) 1 fig. 6 refs 

Kty Words: Rotating machinery, Natural fraqutnclst. Tor- 
«ionsl vibration. Damped itructurst. Eigenvalue problems 

In the design of rotating machinery. It li often necetiarv to 
project design change« In order to modify the lyttem tor- 
ilonal natural frequencies. For damped systems, there art 
additional questions regarding the change In modal decay 
rates associated with a parameter change. This paper pro- 
vides s simple, easily implemented procedure to calculate 
the derivatives of the complex tigtnvaiue for the damped 
tortlonal system when the eigensolutlon is known. 

824584 
A Nuraericd Approach to the Stabiity of Rotor' 
Bearing Systems 
K. Athre, J. Kurian, K.N. Gupta, and R.D. Garg 
Industrial Triboiogy, Machine Dynamics and Main- 
tenance Engrg. Ctr., Indian Inst. of Tech., Delhi, 
New Delhi, 110016, India, J. Mech. Des.. Trans. 

ASME, IM (2). PP 356-363 (Apr 1982) 13 figs, 
8 refs 

Key Words: Rotors, Stability, Numerical analysis 

The stability characteristics of a rotor-bearing system which 
indicate the threshold of instability are generally obtained by 
applying tht Routh-Hurwitz criterion to the characteristic 
polynomial. Usually the characteristic polynomial Is ob- 
tained analytically from the characteristic determlnent. In 
the case of the generalized eigenvalue problems, this Is 
practically impossit'•>. To study the stability characteristics 
of a floating bush bearing, the characteristic polynomial is 

82-1585 
A Note on Critictl^peed Sohitions for Finte-Elfr 
ment-Baaed Rotor Modda 
D.W. Childs and K. Graviss 
Mech. Engrg. Dept., Texas A&M Univ., College 
Station, TX 77843, J. Mech. Des., Trans. ASME, 

IM (2), pp 412-416 (Apr 1982) 2 figs, 4 refs 

Key Words: Rotors, Critical speeds. Finite element technique 

An ordering scheme is introduced for the deflection variables 
In flnite-element-besed rotordynamics models which permits 
a direct numerical solution approach via symmetric matrix 
procedures for rotor critical speeds, providing the system 
stiffness matrix is symmetric. Previously published reports 
on flnita-olsmtnt formulations tmploy gtntral Q-R algo- 
rithms operating on state-variable forms of the governing 
equations to obtsin rotor natural frequencies at a specified 
running speed, with critical speeds determined from many 
such calculations. 

82-1586 
Passage of a Rotor thraugh a Critical Speed 
K. Tsuchiya 

Central Res. Lab., Mitsubishi Electric Corp., 80 
Nakano, Minami Shimizu, Amagasaki, Hyogo, Japan 
661, J. Mech. Des., Trans. ASME, ](£ (2), pp 370- 

374 (Apr 1982) 8 figs, 8 refs 

Key Words: Rotors, Critical speeds. Resonance pass thraugh 

This paper dealt with a nonstatlonary oscillation of a rotor 
passing through a critical spaed. The analysis Is based on the 
method of multiple scales and the method of matched 
asymptotic expansion. The peak amplitude of the response 
snd the criteria for the onset of the stalling (Inability to pats 
through the critical spaed) are derived. Theee results an 
compared with thoea of digital computer simulation. 

82-1587 
Tratunrette Vihratknu of a Ganenl Cracked-Rotor 
Bearing System 
T. Inagaki.H. Kanki,and K.Shiraki 
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Vibration and Noise Control Res. La\, Takasago 
Tech. lost., Mitsubishi Heavy Industries, Ltd., Taka- 
sago, Japan, J. M rh. Des., Trans. ASME, 104 (2), 
pp 345-355 (Ap'   .982) 11 figs, 7 tables, 10 refs 

Kty Words: Rotor». Crack tttection, Fltxural vibration, 
Dlagnottic tachnlquM 

In this itudy, tht itaady itata mponia to tha gravity and tht 
unbaianoa forca, and tha major natural vibration of a ganarai 
rotor bearing lyitam with tha opan or opan-cloa« typa crack, 
It anaiyzad aiong tha itaratlva numarlcai calculation mathod 
(tha tramfar matrix mathod). Tha optn-clow typa crack It 
idaalizad at a itap function of tha banding momant. Tha 
noniinaar aquations ara linnrizad by using tha Fourlar 
expansion tachniqua, and its solutions ara given approxi- 
mately with the static deflection, the once/rev. vibration, 
and the twice/rev. vibrction. The analyzed calculated method 
Is confirmed by comparing the calculations with the experi- 
ments for a small test rotor. 

82-1588 
Method of Deteimining Loeatiom of Unbalances in 
Rotating Machine« 
K. Shiohata, F. Fnjisawa, and K. Sato 

Mech.  Res. Lab., Hitachi, Ltd., Ibaraki-ken, 317, 

Japan, J. Mech. Des., Trans. ASME, 1Q4 (2), pp 

290-295 (Apr 1982) 8 figs, 1 table, 8 refs 

Key Words: Rotors, Unbalanced mass response 

This paper present* a method of determining the locations of 
unbalances on a rotor when the unbalances occur abruptly 
during rotor running. The method make* uaa of Journal 
vibration*, beeeuse, generally, there is a relation between 
the locations of unbalances and the unbalance vibration 
modes of a rotor. At critical speeds, where thl* relation I* 
particularly significant, the phase angle of an unbalance 
vibration shifts 90 dag, and unbalance distribution* excite 
vibration mode*. Which mode or mode* I* excited depends 
on the location of an unbalance on e rotor. In this paper, a 
rotor i* anumed to be divided iengthwi** Into three tectiont 
on which unbalance* are auumad to be dtotrlbutad. A *lmple 
algorithm, which I* derived from the charaetarlatic* of the 
foregoing vibration* and axumption*, allow* four unbalance 
distribution* to be determined on a rotor, at tha canter, on 
either *lde (right or left *ide), on the right and left *ide* 
(out of phase), and on the right and left side* (In pha*e) of a 
rotor. 

82-1589 
A Short-Cut Method of Woifcmg Out Equationa to 
Describe Smdl Oacilatioiu of the Complicated Rotor 
Systems 

E. Bogorod, V. Zhakharov, A. Kelzon, and A. Scer- 
bakov 
Vibrotechnika,!(32), pp 77-88 (1981) 3 figs,4refs 

Key Word*: Rotors, Computer programs. Low frequencies 

A method for solving equation« de*erlbing mall oscillations 
of a complicated rotor system Is presented. The article also 
deals with the Interference of rotor otcllletlons, their dy- 
nemle properties and the dynamics of complicated rotor 
systems. A computer program Is also developed. 

821590 
Vibrations of an Elastkally Mounted Spinning Rotor 
Partially Filled with Liquid 
G. Lichtenberg 

Inst. f. Maschinenelemente und Foerdertechnik, 

Technische Univ. Braunschweig, Langer Kamp 19 B, 

D-3300 Braunschweig, Germany, J. Mech. Des., 

Trans. ASME, IM (2), PP 389-396 (Apr 1982) 5 

figs, 1 table, 11 refs 

Key Worc*i: Rotors, Fluid-filled containers, Elestlc founda- 
tion*, Vlbration analysis 

The stability of a rotor with a cylindrical cavity, spinning 
with constant angular velocity and partially filled with en 
inviscld, incompressible fluid I* itudled. The rotor I* ela*- 
tically supported on a vertically mounted mania** shaft in 
overhung position. A set of coupled lineerlzed spatial equa- 
tions of motion of the rotor and field equations, as well a* 
boundary condition* of tha liquid, is established end solved, 
leading to a characteristic equation. First numerical results 
predict a wide range of rotor speeds, where the «ystam per- 
form* unstable motion* cauaad by a two-dlmen*ional wrfaoe 
wave of the liquid. The «ability boundarle* are calculated 
for a flat rotor In dependence on the mat* of the conteined 
liquid and agree extremely wall with experimental data. 

82-1591 
The Dynamic« and Calculation of the Bearing of the 
Length with the Source of Viaeoiu-Plattk Lubrica- 
tion 
K. Akhverdiyev 
Rostovskil Institut inzhenerov zheleznodorozhnogo 
transporta, USSR, Vibrotechnika, 2.(36), pp 81-89 
(1981) 3 figs, 4 refs 
(In Russian) 
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Kty Wordi: Rotora, Batrlngi, Lubrlenlon 

Stabil UMI motion of unramovabl* vlicoui-plaitic lubricant 
batwaan tha aceantrlc pin and tha baaring It analyiad. Tha 
atymptotie toiutlon of tha problam wat obtainad by maani 
of Ganki-llyuihln aquation. 

W.T. Yeager and W.R. Mantay 
NASA Langley Re». Ctr., Hampton, VA, Rept. No. 
NASA-TP-1926,   AVRADCOM-TR^1-B-6,   64   pp 
(Dec 1981) 
N82-13107 

82-1592 
Heat Exchange Between a Bearing with Viacou- 
Plattic Lubrication and a Shaft Vibrating at a Given 
Frequency 
K. Akhverdiyev 
Rostovskii Institut inzhenerov zheleznodorozhnogo 
transporta, USSR, Vibrotechnika,2.(36), pp 75-80 
(1981)3fiss,2ref$ 
(In Russian) 

Kay Wordt: Shaft«, Baarlngi, Haat trantfer, Lubrication, 
VlwMlty affacti 

Non-«tabiiizad motion of tha vlicout-piaitic baaring lubri- 
cant, cautad by tha axponantlal dapandanca of viwotity and 
yield point on tamparatura i« invattigatad. 

Kay Words: Rotors, Blades, Gaometric affacti. Wind tunnal 
tasting 

Tha Langley transonic dynamics tunnal was usad to datar- 
mlna tha dagraa of correlation between rotor performance 
and tha dynamic twist generated by changes in Made tip 
geometry using an articulated rotor with four different 
tip geometries at advance ratios of 020,0.30 and 0.38. 

821595 
Companion of the Unbalance Reaponaea of Jeffcott 
Roton with Shaft Bow and Shaft Runout 
R.D. Flack, J.H. Rooke, J.R. Blelk, and E.J. Gunter 
Dept. of Mech. and Aerospace Engrg., School of 
Engrg. and Appl. Sei., Univ. of Virginia, Charlottes- 
ville, VA 22901, J. Mech. Des., Trans. ASME, 104 
(2), pp 318-328 (Apr 1982) 15 figs, 2 tables, 15 refs 

82-1593 
Detennmatian of Vibration Panmetera of the Ele- 
ments of a System "Flexible Shaft-Support" 
R. Dashevskyj and A. Borisenko 
Vib.otechnika. 2.(36), pp 131-137 (1981) 4 figs, 
6 refs 
(In Russian) 

Key Words: Shafts, Rotors, Bearings, Vibration measure- 
ment 

The vibrations of a shaft in the support region, the support 
itself and the relative vibrations of tha shaft and the support 
were Investigated. It Is shown that for the evaluation of the 
vibration state of the system under investigation both the 
shaft and the support vibrations must be measured. To 
evaluate the stability of tha sliding bearings relative vibra- 
tions must be meatured. 

82-1594 
Wad-TuuMl Inmtigation of the Effects of Blade 
Tip Geometry on the Interaetkm of Tonkmil Loads 
and Perfonnaace for an Articulated Helicopter Rotor 

Kay Words: Rotors, Unbalanced man response. Rotor bow. 
Shaft runout 

Tha unbalance response of a Jeffcott rotor with shaft bow 
and/or runout was thaoretteally and experimentally studied. 
Bow refers to e rotor which is warped; bow Is e function of 
running spaed. Runout refers to electrical or mechanical 
asymmetries of the shaft and is not dynamical. Included In 
tha theoretical model is the capability of low-speed response 
compensation, such that the response at low spaed can be 
vectorially subtracted from tha total response at any rota- 
tional speed. Response« of rotors with equal amounts of bow 
or runout are shown to be significantly different in both 
Bode end Nyquist forms. 

82-1596 
Dynamics of Rigid Rotor in Resilient Mounting ander 
the Influence of Disturbing Force with Elliptkd 
Hodograph 
E. Bogorod, A. Kelzon, A. Kuzmin, and A. SCerbakov 
Vibrotechnika,2.(32), pp 89-95 (1981) 2 figs, 2 refs 
(In Russian) 

Key Words: Rotors, Rigid roton. Natural frequencies 

Rigid roton under a special disturbing force were investi- 
gated to determine the nature of natural frequencies of rigid 
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Tb« study ihMw that tymmttrical forot pradueat 
natural fraquanclM of dirtet proewilon; but nMurai fi*> 
quanctai of Imwrw proeilon ara praduMd by MM «lym- 
•try of ttw dhturbing fore». Th» dtocowtry WMbM to dorhw 
fonnul« for th« cäculMion of baorlng prtMura. 

VMi m *e CiMfad 
81-1S99 
The Effeeto of an 
SpedofaRotelfagSiurft 
M,J. Guidez, Axisa, Gibert. Girard. and Fardaau 
Atomic Ctr. of Cadarache, Saint Paul Lez Durance, 
France, "Fluid-Structure Interactions in Turtoma- 
chinery," Winter Annual Meeting of the ASME, 
Washington, DC, Nov 15-20, 1981, W.E. Thompson, 
ed., pp 45-55,9 figs, 8 refs 

82-1597 
Amäyäk of Drive Shaft Speed Variatioaa im aSeotdi 
YokeMeehawani 
J.LWiederrich 
Central Engrg. Labs., FMC Corp., Santa Clara, CA 

95052, J. Mech. Des., Trans. ASME, 104 ID, pp 
239-246 (Jan 1982) 2 figs, 7 tables, 8 refs 

Kay Woidt: Shafts. Dffct diafts, Scotch yoka machaniams 

T««o analysaa an piasantad for danrmining tha driva shaft 
tpaad variations in a Koteh yoka maehaniam. Tha first 
analysis datarminas tha ipaad variations whan tha inathanlsMi 
is rigi<fly cownactad to a motor having a quadratic «Mad 
vanus torqua charactarittic. Tha sacond analysis daiaindnas 
tha spaad variations Mhan tha machanism is connactad to a 
constant tpaad saures through a flaxMa coupling. Togathor 

figurations. Tha rssulls an of practical bnportanea sinea 
thay can ba usad in tha praiiminary calculations nacassary in 
aithar tha dasign of a main driva or tha diagnosis of a driva 
pioblsni in an existing maehina. 

Kay Words: Shafts, Critical tpaadi. FkikHnduoad «celtB- 
tkm. Computer programs, Intaraction: stmctura-fluid, Tur- 
bomaehinary 

Whan a shaft is rotating in a danaa fluid tha affects of this 
fluid on tha critical tpaad of tha shah cannot ba naglactad. 
After a brief teviewr of the physical machanism involved, a 
numericel code, ROTOR, is described which allawt the 
calculation of these effects. Two loops are daaeribad wHh 
one and five meter shafts. It appaan that tha first «set results 

i with the ROTOR catailalad values. 

82-1600 
SOBM Priodplea of Daatie Shaft Staliity 

R.C. Shieh 
MRJ, Inc., 10400 Eaton PI.. Suite 300, Fairfax, VA 
22030, J. Appl. Mech., Trans. ASME, & (1), pp 
191-202 (Mar 1982) 3 figs, 9 tables, 10 refs 

82-1598 
A Direct lategraiMMi TedMNpe for the Ttmmmt 

AMlyae of Rotate Shafts 
F.H. Chu and W.D. Pilkey 
RCA Astro, Princeton, NJ 08540, J. Mech. Des.. 

Trans. ASME, 1Q4 (2), pp 384-388 (Apr 1982) 2 
figs, 12 refs 

Key Words: Shefts, Axial excitation, Follower forees. Flutter 

Flutter instability problems of e rotating dreular elastic theft 
subjected to both followMr end torquew and dead force, 
and a rotating elliptical elastic shaft subiectad to axial com- 
presalve deed force are studied, and some instabllity and 
variational principles are established in an "equivalent ener- 

Key Words: Shefts. Transient response. Direct integration 
technique. Transfer metrix method 

The continuous tpece discrete time Ricceti ttanefsr matrix 
method is e new direct Intagration technique for traneient 
anelysis of structural members. This method is applied to 
rotating shafts with baering systems containing 
Numericel results ere givsn for a rotor wit 

82-ltOl 
Pmaelik ExdtaliaM of *e MaehiM Diivea 
I.Vulfson 
Leningradskii Institut tekstilnoi i legkoi promishlen- 

nostic im. CM. Kirova, USSR, Vibrotechnika, 1(31), 
pp 63-70 (1981) 2 figs, 5 refs 
(In Russian) 
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Kty Word*: Shafu, Mtchine drlv«. Par   IUI . «xeltation 

A dynamic modal for a drive tyitam li Invattlgatad. Tha drlv« 
tyttam conilm of a main ihaft and a r<umbar of branches 
reprwantlng connecting and actuating machanlimt.Tha main 
shaft It capraaantad t* a twitting tubiyttam with dittrlbuted 
paramatan; tha branchat - a tyttam with dltcrata parameter». 
Methods for the calculation of correction circuits are pre- 
tantad which enable to achieve a quasi-stationary condition 
of tha system by controlling the appropriate parametric 
excitation. 

manifested itself at a tubtynehronout vibration that tracked 
at approximattiv 2/3 of comprattor speed. Tha compariton 
of predicted and observed peak reiponte tpaadt, frequency 
spectrum content, and the performance of tha bearing-teal 
tyttamt are presented at the eventt of the field problem are 
reviewed. Conclutiont and recommendations are mad« bated 
upon the results of this design review. 

821602 
Analym of the Vibration Engine*» Dynamics with 
Ring Dipole 
L. Pataliene and K. Ragulskis 
Kauno polytechnikos institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika,l(31), pp 19-21 (1981) 2 refs 
(in Russian) 

Key Words: Engines, Vibrating structures 

Vibration engine with ring dipole Is investigated. Equations 
for the analysis of the performance of engines er« presented. 

82-1603 
Analyas aid Identification of SuhfynchroBous Vi- 
bration for ■ Higb Pmaure Pudel Flow Centrifugal 
Compreaaor 
R.G. Kirk, J.C. Nicholas, G.H, Donald, and R.C. 
Murphy 
Ingersoll-Rand Co., Phillipsburg, NJ 08865, J. Mech. 

Des., Trans. ASME, 104 (2), pp 375-383 (Apr 1982) 
22 figs, 2 tables, 20 refs 

Key Words: Comprestors, Centrifuge! comprettort, Turbo- 
maehinary, Subsynchronous vibration 

The evaluation of turbomachinary designs prior to actual 
hardware test end field Installation it now tha rule rather 
than tha exception for rotating machinery manufacturers. 
This requires the verification of the current state of the art 
analytical techniques for rotor-beering-ecel dynamics by 
development testing and/or controlled test stand or field 
vibration studies. This pepar present» the summary of a cam- 
ptet« analytical desifin eveluation of an existing parallel flow 
comprattor and reviews a recent field vibration problem that 

82-1604 
Experimental Study of Fluid Force« on Whiriing 
Centrifugal Impeller in Vaneleas Diffuaer 
H. Ohashi, H. Shoji, S. Yanagisawa, and K. Tomita 
Univ. of Tokyo, Tokyo, Japan, "Fluid-Structure 
Interactions in Turbomachinery," Winter Annual 
Meeting of the ASME, Washington, DC, Nov 15-20, 

1981, W.E. Thompson, ed., pp 57-62, 10 figs, 2 

tables, 8 refs 

Key Words: Centrifugal pumps. Impellers, Whirling, Viscous 
damping, Interaction: structure-fluid, Turbomachinery 

Fluid forces on a rotating centrifugal Impeller In whiriing 
motion were studied experimentally. The tet' wes limited 
to the catet in which e two-dimensional impeller surrounded 
by an unbounded vaneless diffuser whirls on a circular orbit 
with various positive and negative angular velocities. The 
results showed thet the fluid forces exart a damping effect 
on the rotor whirl In most practically significant cases. Cal- 
culations were also conducted for pumpt with the same 
geometry and whirl condition as thota In the experiment 
for shock-free entry conditions. Quantitative agreement wet 
obtained for the tengentlai component of fluid forces in 
positive whirl, but other quantities could be predicted only 
qualitatively. 

82-1605 
A New Approach to Pump Flange Loading 
P.E. Simmons 
Shell U.K. Exploration and Production, London, UK, 

Hydrocarbon Processing, 61 (3), pp 150-154 (Mar 
1982)2figs, 1 ref 

Key Words: Pumps, Flanges, Design techniques 

A more logicel approach to pump flange loading bated on 
pump duty inttead of iutt weight and flange tin it proposed. 
With this method, piping design it simplified and pump rail- 
ability it enhanced. 
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82-1606 
MeMunment  of Aerodynmie Work During Fan 
Fhittor 
A.P. Kurkov 
NASA Lewis Res. Ctr., Cleveland, OH, "Fluid-Struc- 
ture Interactions in Turbomachinery," Winter Annual 
Meeting of the ASME, Washington, DC, Nov 15-20, 
1981, W.E. Thompson, ed., pp 9-18,14 figs, 2 tables, 
12 refs 

Key Words: Fant, Flutter, Turtoofen enginet. Interaction: 
structure-fluid, Turbomachinery 

A mathematical model it developed to study piston impact 
and cylinder liner vibration In Internal combustion engines. 
The aim of this study is to assess the effect on cylinder 
liner response (and, therefore on piston-impact Induced 
noise) of certain design modifications such as cylinder liner 
stiffness, piston mass, and piston/cylinder liner running 
clearance. A single-mode representation of cylinder liner 
vibration it developed using the assumed modes method, 
where the cylinder liner is modeled as a thin cylindrical shell 
with fixed-free boundary conditions. Expressions for the 
kinetic and potential energy of the system, and for the 
generalized mass and stiffness of the system are developed. 
Legrange't equation of motion is used to derive e differential 
equetion of cylinder liner motion. 

Stationery high-response pressure end displacement mee- 
surements are used to describe the flutter characteristic* of 
the first fan-rotor of a turbofan engine. Flutter occurred at 
part speed and at high incidence. Severe! forward and back- 
ward traveling waves were identified in a predominantly 
torsionat flutter mode. Positive aerodynamic work contri- 
bution was confined to the region close to the leeding edge 
and was mainly due to modes corresponding to forward 
traveling waves of nodal diameters in the range 3 to 5. 

RECIPROCATING MACHINES 

POWER TRANSMISSION SYSTEMS 

821609 
Resonant Vibrating Platfoim Drive Unit with Hy- 
draulic Clutch 
I. Vishnevetskij and N. Grigorova 
Kharkovski inzhenerno-stroitelnii Institut, Vibrotech- 
nika,l(36),pp 163-168 (1981) 2 figs, 2 refs 
(In Russian) 

82-1607 
Reducing Pulsation and Shock in Hydraulic Systems 
S.S. Skaistis and D.L. Royston 
Science Labs., Sperry Vickers, Troy, Ml, Mach. Des., 
pp 77-79 (Mar 25, 1982) 

Key Words: Power transmission systems. Fluid drives 

Specification requirements for a resonant vibrating platform 
drive unit are formulated. A test model of an adjustable drive 
unit of the vibrating platform is built and tested. 

Key Words: Pumps, Hydraulic systems. Noise reduction. 
Design techniques 

Design techniques for eliminating, or at least greatly re- 
ducing, the noise or erratic operation of hydraulic systems 
caused by pulsation and shock are described. 

82-1608 
A Model of Piston Impact and Vibration for Internal 
Combustion Engine Noise Reduction 
A.F. Seybert 
Dept. of Mech. Engrg., Univ. of Kentucky, Lexing- 
ton, KY 40506, Arch. Acoust.,.6 (2), pp 89-110 
(1981) 2 figs,2 tables, 10 refs 

Key Words: Diesel engines. Internal combustion engines. 
Cylinders, Linings, Pistons 

METAL WORKING AND FORMING 
(Also see No. 1814) 

82-1610 
Prediction of Linear Noise-Load Relationsiiip for 
Impact Foiming Machines 
S. Vajpayee, M.M. Sadek, and S.A. Tobias 

Dept. of Mech. Engrg., Univ. of Birmingham, P.O. 

Box 363, Birmingham, B15 2TT, UK, Intl. J. Mach. 

Tool Des. Res., 22 (1), PP 1-6 (1982) 4 figs, 1 table, 5 

refs 

Key Words: Hammers, Machining, Noise generation. Noise 
prediction 

Noise emitted during hot forming on a high-energy-rate- 
forming (HERF) machine bears a linear relationship with 
the magnitude of the forming load. The existence of this 
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HnMr corrtlMlon hat tsttn confirmed for ■ drop hwnmar, 
though the slop« and the Intercept of the nolte-loed line 
differed from the HERF ceie. It appean that for every 
hemmer this nolN-loed reletiomhip cen be expected to be 
unique and independent of the procett variables; I.e., input 
energy, billet tiie and propertiet,etc. A linear noite eminion 
vi forming load variation, Independent of the proccu vari- 
able«, with a unique gradient and Intercept for each hammer, 
could be uied et a rnenure of the overall acouitle quality 
of the hammer ittucture. Such e criterion might prove in 
certain case« to be more meaningful than the conventional 
wund power criterion, eipeclally when the prime concern 
it the avoidance of the operator'! heering damage. Further- 
more, tuch a criterion would be eetler to apply then that of 
the sound power. The present paper conteins a theoretical 
analysis furnishing an explanation of the observed linear 
noise-load variation. 

A number of meesures are described that can be taken to 
reduce the noise generated by techniques using impacton In 
the production of thick walled steal constructions. Suggs*- 
tlons, based on laboratory tests, ere made for noise reduction 
by modification of the manufacturing procedure, by adapta- 
tion of the tools, and by diminiihing the excitation and 
emission cherecterlstics of the body under construction. By 
meens of specific examples of container and steeifreme 
construction, It Is demonstreted that noise generated by 
Impect processes can indeed be reduced to a larva extant. 

MATERIALS HANDLING EQUIPMENT 
(Also see No. 1682) 

821611 
Proceaa Control for Increaang Accuracy at Machine 
Tool« (Pnweaatcfeliuig tut Genaiigkeitntoigening an 
Weritseupnaachinen) 
V. Goruschkin and H.G. Piegert 

VEB Werkzeugmaschinenkombinat, "Fritz Heckert" 

Karl-Marx-Stadt, East Germany, Maschinenbautech- 

nik, 31 (2), pp 55-58 (1982) 6 figs, 6 refs 

(In German) 

Key Words: Mechlne tools. Vibration control 

Adeptlve controls Improve machining accuracy, rate of 
utiiizetion and vibration stability of machine tonls. It is 
shown that far more fevoreble affects cen be attained with 
them than with expensive design meesures which require 
high materiel inventory. 

82-1613 
Some Propertiet of Vibrator Development with Com- 
praaaed Gaa Lubricatk» 
R.M. Kanapenas 
Kauno polytechnikos Institutes, Kaunas, Lithuanian 
SSR, Vibrotechnika,.2 (32), pp 39-48 (1981) 7 figs 
(In Russian) 

Key Words: Vibrators (machinery), Gas bearings, Stlffener 
effects 

The development of compressed gas-lubricated vibrators and 
the determination of emplltude-frequency characteristics at 
different rigidities of the film is discussed. The dynamic 
modal of a vibrosupport with stationary and alternating 
rigidities Is analyzed. The methodology for the estimation 
of a compressed gas film In different directions Is presented. 
The factors bringing about leading away moments In the 
vibretors end the possibility of their elimination an deter- 
mined, and the means for their prevention are suggested. 

821612 
Noite Reduction During the Production of Thick 
Willed Steel Conttructiont by Meant of impact 
Proceaaing Teehniquet 
B. Dupuis 
Inst. f. Messtechnik im Maschinenbau, Technische 
Univ.,   Hanover,  Fed.  Rep.  Germany,  Rept.  No. 
BM FT-FB-HA-81-008,84 pp (June 1981) 
N82-15851 
(In German) 

Key Words: Metal working. Steel, Noise generation. Noise 
reduction 

82-1614 

Selection of Maaa Ratio in Two-Maat Vibration Ma- 

ehinet 
A. Borshchevsky 
Moskovskii ordena Trudovo Krasnogo Znameni 
inzhenerno-stroitelnii Institut im. V.V. Kuibitheva, 
USSR, Vibrotechnika, 2. (32), pp 7-15 (1981) 5 figs 
(In Russian) 

Key Words: Vibrators (machinery), Two^nass systems 

Two-mass vibration machines with a centrifugal oscillation 
drive were investigated. Rational values of reaction and active 
mass reletloni ware evaluated by Installation of a vibrator on 
various masses. 
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82-1615 
Acouitk System for Material Trmport 
M.B. Barmatz, E. Trinh, T.G. Wang, D.D. Ellman, 
and N. Jacob! 
Pasadena Office, NASA, Pasadena, CA, PAT-APPL- 
6-314 929,17 pp(Oct 26,1981) 

Key   Words:   Mattriali 
Acouitle ttchnicfuM 

handling  «quipnMnt, Convtyora, 

An objtct within ■ chamber It acouitlcallv movad by apply- 
ing wayalangthi of dlffarant modat to tha chambar to mova 
the objact batwaan pratwra walli formad by tha modat. In 
ona tyitam, tha objact It placad In ona and of tha chambar 
while a ratonant mode, applied along the length of the 
chamber, produce« a praeture wall at the location. The fre- 
quency Is then switched to a second mode that produces 
a pressure well at tha canter of the chamber, to draw the 
object. When the object reaches the second pressure well 
and Is still traveling towards the second end of the chambar, 
the acoustic frequency is again shifted to a third mode 
(which may equal the first mode) that his a pressure well 
In the second end portion of the chamber, to draw the ob- 
ject. A heat source may be located near the second end of 
the chamber to heat tha sample, and after the sample Is 
heated it can be cooled by moving it In a corresponding 
manner back to tha first end of the chamber. The trans- 
ducers for levitating and moving the abject may be all located 
at the cool first end of the chamber. 

82-1616 
Dynmics   of   the   Vibratmg  Double-Coordinated 
Scanning Table 
V. Gamziukas, K. Ragulskis, R. Kurilo.and R.latkus 
Kauno polytechnikos institutes, Kaunas, Lithuanian 
SSR, Vibrotechnika, J.(32), pp 49-56 (1981) 5 figs. 

Srefs 
(In Russian) 

V. Milukiene and K. Ragulskis 
Kauno polytechnikos institutes, Kaunas, Lithuanian 
SSR, Vibrotechnika, J. (31), pp 79-84 (1981) 10 
figs, 3 refs 
(In Russian) 

Kay Words: Vibrators (machinery). Oscillating conveyors. 
High frequencies 

Migration dynamic« of the material particle« along the duet. 
In the wall« of which high-frequency harmonica! travelling 
wave« are generated, I« studied. 

STRUCTURAL SYSTEMS 

BRIDGES 
(Sea No«. 1641,1842) 

BUILDINGS 
(Also see Nos. 1840,1841,1842) 

82-1618 
Damping Meawrenwnti of Tdl Stnictaret 
G.T. Taoke 
Dept. of Civil Engrg., Hawaii Univ. of Manoa, Hono- 
lulu, HI, Rept. No. NSF/RA-800613, 18 pp (1980) 
PB82-147836 

Key Words: Vibrators (machinery). Vibrating structure«. 
Resonant response. High frequencies 

A mathematical modal and an analysis of a vibrating double- 
coordinated «canning table I« presented. Tha operation of the 
scanning table Is based on the effect of high frequency oscil- 
lation of ratonant vibrators. Expressions for pitch shifting 
in the pitch regime of the movement and for pitch error 
were obtained. Tha basic characterlttla of the device and 
main causes for pitch movement error are given. 

82-1617 
Vibration Traniporting of Partidet, Suspended in 
Liquid, by Means of High-Fnqucncy Warn Oaea«. 
tians 

Key Word«: Tower», Building«, Multi«tory building«. Steel, 
Damping coefficient«. System Identification techniques. 
Correlation technique, Spectral energy dittrlbutlon tach- 
nlque. Spectral moment« method 

Retultt of an Invattlgation of damping maaauromant« of five 
tall «teal ttructurcs are pratantad. Tha «tructure« Include 
four building« ranging In height from 103 to 170 meter», 
and a four lagged «quara tower of a total height of 333 
meter«. For each «tructura, ambient vibration record« ware 
machanieally dlgltind and analyted by three «yttem idanti- 
fieation method«: the correlation method, the spectral 
moment« method, and tha power spectral density method. 
A trapetoidal filter was used to isolate individual mode« 
before the record« were «ubiactad to analy«!«. Damping 
estimate« were also obtained under foraed vibration rotating 
shaker tests. 
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82-1619 
Method of AiMwiif Cotti of Notae Control Require- 
ment« in Multifamiy Rendential «id Education^ 
Buildings 
S.F. Weber, F.F. Rudder, Jr., and M.J. Boehm 

Natl. Engrg. Lab., Natl. Bureau of Standards, Wash- 
ington, DC, Rept. No. NBSIR-81-2366, 120 pp (Dec 
1981) 
PB82-140047 

Key Wordi; Buildlngi, Multistory buildingi, Noiu control 

This report pmanta a methodology developed to meeiure 
the coit Imptcu of ■couiticel performence requirement! for 
new buildings. The methodology can be applied to a wide 
range of noise control requirements. The cost Items addressed 
by this methodology are expected changes in construction 
costs, the cost of acoustical testing to certify levels of per- 
formance, code administration costs, and energy savings due 
to modifications of the building envelope. The building 
components considered, which are those most commonly 
affected by noise control requirements, are doors, windows, 
interior wells, exterior walls, and floor/celling assemblies. 

82-1620 
Wind Loading and Reaponae of a High-Riae Building 
R.S. Mills and D.Williams 
URS/John A. Blume and Assoc, San Francisco, CA, 
16 pp, presented at the Conf. on the Dynamic Re- 
sponse of Structures, Atlanta, GA, Jan 14, 1981 
CONF-810104 

Key Words: Buildings, Multistory buildings. Wind-induced 
excitation, Measuring instruments 

An ongoing investigation concerned with the measurement 
and analysis of full-scale wind effects on high-rise buildings 
is presented. An instrumentation system suitable for the 
measurement of wind loading and structural response has 
been implemented in a 16-storv building. The use of a dis- 
placement measuring system consisting of a vertically aligned 
leser end a light-sensitive diode permits evaluation of quasi- 
static as well es fluctuating response. Experimental results 
from several wind storms are compared to a recent method 
for analytically predicting elongwind structural response. 

Building Systems Development, Inc., SanMateo.CA, 
Rept. No. NSF/CEE-81064, 286 pp (May 1981) 
PB82-158569 

Key Words: Buildings, Seismic design. Earthquake resistant 
structures 

A study was undertaken to determine how the architecture 
of a building affects It ability to withstand earthquakes and 
to provide information that will lead toward good practice 
in seismic design. Discussed are aspects of ground motion 
which are slgnificent to building behavior. Provided are 
results of a survey of configuration decisions that affect the 
performance of buildings with a focus on the architectural 
aspects of configuration design. Configuration derivation, 
building type es It relates to seismic design, and seismic 
issues in the design process ere examined. 

82-1622 
Coupled  WaBa in EuHupiike-Retistant Buildiap: 
Parametric Investigation and Deagn Procedure 
M. Saatcioglu, A.T. Derecho, W.G. Corley, and R.A. 
Parmelee 
Construction Tech. Labs., Portland Cement Assoc, 

Skokie,  IL, Rept. No. NSF/CEE-81055,  136 pp 
(July 1981) 
PB82-147901 

Key Words: Buildings, Multistory buildings. Earthquake 
resistant structures. Parameter identification technique 

This project developed end enalyzed design Information on 
the behavior of multi-story structures during earthquakes. 
Structural and ground motion parameters, their effects on 
dynemlc response, the most significant parameters as design 
variables, and reletionships among the design variables were 
examined. A computer program was usad to investigate non- 
linear response of coupled well structures. The analytical 
modeling procedures usad are given and the effects of struc- 
tural parameters on dynamic Inelastic response of coupled 
walls are discussed. Properties of structures with different 
mass for Inertia are noted. General Information Is provided 
concerning earthquake resistant design and variables found 
to be slgnificent in formuletlng a design procedure. 

FOUNDATIONS 
(Also see No. 1717) 

82-1621 
Building Configuration and Seimic Deafen: The 
Architecture of Earthquake Resistance 
C. Arnold and R. Reitherman 

82-1623 
The Dynank Latorsl Response of Deep 
D.R.GIe 
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Ph.D. Thesis, Univ. of Michigan, 293 pp (1981) 
UM DA8204657 

Key Words: Foundation!, Plla foundation!. Interaction: !Oil- 
itructura, Stiffnaii eoafflclanti. Damping cotfficitnti 

A field teiting procedure wae developed and the dynamic 
lateral reiponw of eleven full-scale pipe pilM mm obtained 
experimentally. Steady-«täte vibration and plucking tests 
were conducted on piles embedded in both cohesive and 
granular Mil! at three separata sites. Two piles in cohesive 
•oils were retested with either a conventional compacted 
granular soil or a cement-stabilized granular soil replacing 
the insitu surflcial soil. Dynamic soil properties adjacent to 
the piles were determined by suitable field and laboratory 
tasting techniques. The theoretical dynamic response was 
predicted using a two-degree-of-fraadom analysis with stiff- 
ness and damping parameters obtained from the computer 
program, PILAY, developed by Novak and Aboul-Ella. 
The theoretical predictions for the dynamic response curves 
were compered with the observed field testing results. 

Earthquake Engrg. Res. Ctc, Univ. of California, 
Berkeley, CA, Rept. No. UCB/EERC-81/11, NSF/ 

CEE-81042.59pp(Aug1981) 
PB82-142118 

Key Words: Interaction: soil-structure. Mathematical models, 
Finite element technique. Impedance technique 

A hybrid model formed by partitioning a soil-structure 
system into a near-field and a far-field has been successfully 
exploited in the analysis of three dimensional soil-structure 
interaction problems. The near field which consists of the 
atructura and a finite region of loll around It is modeled by 
the finite element method. The far-field which accounts for 
the loss of energy due to stress wives travelling away from 
the foundation is modeled through continuous impedance 
functions. The main purpose of this investigation la to 
complement the previous research on thiae-dimantionai 
hybrid modeling by employing the same technique to the 
two-dimensional caae. 

82-1624 
Effect of Tenaioii  Cutoff between the Soil and 
Foundation on Stnictural Reaponae 
R.L Burris 
Ph.D.  Thesis, Univ.  of Marvland, 154 pp (1981) 

UM DA8205220 

HARBORS AND DAMS 
(SeaNos. 1841.1842) 

ROADS AND TRACKS 

Key Word!: Foundation!, Interaction: Mil-structure, Fre- 
quency domain method. Soils, Springs 

Soil-structure interaction analyses typically consider the 
•train dependent nature of soli propertiei. This implim a 
solution within the frequency domain Ming frequency 
dependent soil springs. These springs, or equivalent!, are 
just as affective in tension or compression. The ability to 
exert a tensile force between a structural foundation and a 
cohesionless soil is almost non-axistant. As a result, the 
structural response will be affected. The objective of this 
dluertatlon i! to aneai the effect of soil tension cutoff be- 
tween the structural foundation and soil on the structural 
response. A method for the inclusion of this tension cutoff 
in a finite element analysis was developed in this dissertation. 
This method was applied to a series of model variations to 
assess the effect of embedment and different backfill mate- 
rials on the results. As a means of determining an answer, 
a finite element model was creeted and analyzed. 

821625 
Two-Dimenaional Hybrid Modelling of Sol-Structure 
Interaction 
T.-J. Tzong, S. Gupta, and J. Penzien 

82-1626 
Dynamic Inatability in Ice-Lifting from a Flat Road 
Surface tfarau^i Penetration with a Sharp Blade 
N.C.Huang 

Dept.  of  Aerospace and Mech.  Engrg., Univ. of 
Notre Dame, Notre Dame, IN 46556, J. Appl. Mech., 
Trans. ASME, 49 (1), pp 187-190 (Mar 1982) 5 figs, 

2refs 

Key Words: Ice removal. Roads (pavements), Blades, Crack 
propagation. Energy balance technique 

The problem of dynamic instability during ice-llftlng from a 
flat surface through penetration of the Interface by meant 
of a sharp blade Is examined. The Made Is subjected to a 
horizontal Impulsive load and a constant horizontal thrust, 
both applied suddenly and simultaneously. The principle of 
the balance of energy is used to analyze the deformation of 
the ice associated with the crack propagation along the 
Interface. The motion of the Made Is Investigated by the 
numerical solution of a complex, nonllnaer, Initial value 
problem. It is found that under a given horizontal thrust, if 
the Initial velocity of the biada Is suffldantly small, the 
motion of the blade may stop. However, If the Initial velocity 
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of th« Mad« li Mffleltntlv largt, tht motion of tht bltdt 
It alwayi forward and tha crack can propagata indaflnltaly 
along tha intarfaca. 

CONSTRUCTION EQUIPMENT 

82-1627 
Experimental Inveftigation of Dynimk Characteria- 
tica of Vibntbig Rollen la Mechanumi of Rolamite 
Type fay Optical Metiioda 
R.-V. Ulozas 
Kauno polytechnikos institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika, i(31), pp 137-143 (1981) 4 
figs, 2 rets 
(In Russian) 

P. Vasiljev, J. Savitskas, and R.V. Ulozas 
Kauno polytechnikos institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika, 2 (32), pp 129-136 (1981) 6 
figs, 1 table, 12 refs 
(In Russian) 

Kay Word«: Rollart (compaction aqulpmant). Vibratory 
tachnlquai, Wavagulda analyili, Runga-Kutta mathod 

Tha UM of wavagulda« with vibratory rollan In tha rolamttt 
machanlam it invattlgatad. Tha Runga-Kutta mathod I« u«ad 
for tha calculation of variabla crott «action ditk wavagulda«. 
Approximate formula« for tha calculation of wavagulda« 
wara obtainad by tha mathod of Interpolation cutvat. An 
experimental investigation performed on the tyttam it alto 
deterlbad. 

Key Word«: Compaction equipment. Vibrating itructuret. 
Optical method« 

Two type« of vibrating roller« In the rolamite meehani«m 
are Invattlgatad by optical mathod«. Two optical meaturing 
Inttmmentt are ditcunad. The ratultt of experlmentel Invetti- 
gatlon of dynamic charactarittlc« of vibrating roller« of 
rolamite mechanlem« are praeanted. 

821630 
Propoaed Teat Plan for Studying the Impact of Con- 
(traction Noiae on Neighboring Communities 
S.D. Hottman 
Army Construction Engrg. Res. Lab., Champaign, IL, 
Rept. No. CERL-TR-N-115,32 pp (Sept 1981) 
AD-A108 768 

82-1628 
The Poaablities of Operating the Friction Process 
in the Rolamite Meehaauma 
R.-V. Ulozas 
Kauno polytechnikos institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika, .2 (32), pp 119-127 (1981) 9 
figs, 12 refs 
(In Russian) 

Kay Word«: Comtructlon induitry, Noita generation, Notte 
meaeuramant 

Thi« report present« e detailed teit plan for «tudying tha 
Impact of nolte from con«tructlon activltle« on neighboring 
communitie« The plan detail« the phytlcal noita-meatura- 
ment protocol, tite «election plan«, attitudlnal quettionnairet 
for raaidantial and nonretldantlai area«, retpondant «ampilng 
plan«, and equipment and personnel need«. 

Key Word«: Rollen (compaction equipment). Vibratory 
technique« 

Some design« and the operation of rolamite mechanltm« with 
vibratory rollan are conaidarad. Including the poNibilltle« 
of friction proeet*. Tha experimental procedure, data, and 
data anaiyti« are given. 

82-1631 
Highway  Conatraction Noiae Field Measurements, 
Site 1:1-201 (California) (Appendix A) 
W.R. Fuller and R. Brown 
Wyle LabsTWyle Res., Arlington, VA, Rept. No. 
EPA-550/9-81-314-D,52 pp (Ocl 1981) 
PB82-148149 

82-1629 
Theoretiesl   and   Experiments!  Investigations  on 
Vibratory   RoBen  with  Waveguides in Rolamite 
Mecnaniama 

Kay Words: Comtructlon Induitry, Nolte maawrament. 
Noise control 

The noita associated with highway construction acttvltiat is 
Invattlgatad. It Involve» the Identification and examination 
of   highway  comtructlon actlvitie«,  noise charactarlttict 
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MOClaMd with highway construction actlvitlM, ivaiiabliitv 
of highway comtructlon nolM abatamtnt mtaium, damon- 
itration of comtmction tita noln abatamant maawrat, and 
davaiopmant of a computar-baiad modal for UN at a tool to 
predict the noite impact of conitruction aetlvitiat and to 
plan mitigation maaturtt. This raport contains flald data 
gatharad at the flald damonttrationt at a highway conitruc- 
tion tita on Route 1-201, California. 

821632 
Investigation   of   Woifc   Regularity   for  Vibrating 
Douhlejaw CraAen on "ABM" and Teat Benches 
I. Gonchorevitch and B. Drigant 
Ordena Oktyabrskoi revolyutsii i Ordena Trudovogo 
Krasnogo Znameni Institut gornogo dela im. A.A. 
Skochinskogo,   USSR,  Vibrote^hnika, 2. (36), pp 
31-38 (1981) 3 figs 
(In Russian) 

K.J. Plotkin 
Wyle  Labs./Wyle  Res., Arlington, VA, Rept. No. 
WR-80-58, EPA-550/9-81-314-B, 123 pp (Oct 1981) 
PB82-148123 

Kay Wordi: Conitruction Induitry, Roadi (pavamanti), 
Nolle prediction. Mathematical modelt 

Thii study invattigatad the nolie asiocleted with highway 
construction actlvitlM. It involved the Identification and 
examination of: highway conitruction activltiei, nolie 
characterlstict anoclatad with highway construction activ- 
ities, availability of highway conitruction noise abatamant 
measures, demonstration of construction site noise abate- 
ment measures, and development of a computer-based 
model for use as a tool to predict the noise Impact of con- 
struction activities and to plan mitigation measuras. This 
raport (Part B) presents a complete description of the high- 
way noise prediction model. The raport contains a descrip- 
tion of the model's formulation and construction, a descrip- 
tion of the program, and a user's manual. 

Key Words: Construction equipment. Vibrators (machinery). 
Rocks 

The characteristics of vibrating double-jaw crushers are 
described. During crushing, the vlbrolmpact may change 
the mein parameters of the machine. Therefore, e system of 
equations, describing the Interaction between e piece of 
crushed rock with crushing Jaws and rock In bunker Is pro- 
posed. Some results of rocks crushing In BDM-2 crusher 
with 150 x 300 mm in Inlet ilze and 60 mm in width of 
exit slit end modeling of work process on an analogue com- 
puter EMU-10 are given. 

82-1633 
Highway  Constroction  Noise  Field Mesaunments, 
Site 2:1-205 (Oregon) (Appendix B) 
W.R. Fuller and R. Brown 

Wyle  Labs./Wyle  Res., Arlington, VA, Rept. No. 

EPA-550/9-81-314-E, 106 pp (Oct 1981) 

PB82-148156 

Key  Words:   Construction   induitry,  Rosdi (pavements). 
Noise meeeurement. Experimental test data 

This raport contains field data gatharad at the flald demon- 
strations at highway construction sites In 1-306, Oregon. 

82.1635 
IBM 360/System Batch Version of Highway Con- 
struction Noise Model 
K.J. Plotkin 
Wyle LabsTWyle Res., Arlington, VA, Rept. No. 

WR-81-22, EPA-550/9-81-314-C, 39 pp (Oct 1981) 

PB82-148131 

Key Words: Construction Industry, Roads (pavements). 
Noise   prediction.   Noise  reduction. Computer  programs 

The noise associated with highway construction activities 
Is investigated. It involves the identification and examination 
of highway construction activities, noise characteristics 
associated with highway construction activities, availability 
of highway construction noise ebatement measures, demon- 
stration of construction site noise abatamant measuras, and 
development of a computer-baeed modal for use as a tool 
to predict the noise impact of construction activities and to 
plan mitigation maaeures. This raport provides additional 
information to the Part B raport on the highway construc- 
tion noise modal installed at DOT'S Transportation Com- 
puter Canter on an IBM 360 computer. It delineates the 
diffarances between the version of the model as installed on 
the IBM 360 and the two models (HINPUT and HICNOM» 
operating on the Wyle Computer (PDP-11). The raport has 
additional user's manual information for use on the IBM 
360, a programmer's manual describing changes In going 
from the PDP-11 to the IBM 360, and a maintenance manual. 

82-1634 
A Model for the Prediction of Highway Constnction 
Noise 

82-1636 
Analysis sad Abatement of Highway Constractioa 
Noise 
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W.R. Fuller and R. Brown 
Wyle Labs./Wyle Res., Arlington, VA, Rept. No. 
WR-81-19, EPA-550/9-81-314-A, 118 pp (Oct 1981) 
PB82-148115 

W.R. Fuller and R. Brown 
Wyle LabsTWyle Res., Arlington, VA, Rept. No. 
EPA-550/9-81-314-F, 166 pp (Oct 1981) 
PB82-148164 

Kty Word«: Conitructlon Industry, NOIN imMunmtnt, 
NOIN control 

Thii itudy InvMtlgtttd th» noiw «noclMid with highwiy 
eonttmctlon aetlvltiM. It Involwtd th« htontlfleMlon tnd 
«xamlnMlon of: highway eonttmctlon actlvltlw, nolw 
charKMrlitiu Mioelattd with highway eonttmctlon tetlv- 
Itlct, wallabllity of highway eonttmctlon noiia abatamant 
maaturat, damonttration of eonttmctlon tlta nolw abata- 
mant maaturat, and davalopmant of a computar-batad 
modal for uta at a tool to pradlct the nolta Impact of eon- 
ttmctlon aetivltlat and to plan mitigation maaturat. Thlt 
report (Part A) contains all of the information from the 
engineering ttudy phaee of the proiact. It givet informa- 
tion on highway eonttmctlon proceduret, highwey conitmc- 
tion tlte noiie eharaetarlttlet, available abatement metturet, 
and ratultt from field damonttratlont on nolte ebatement. 

Key Words: Conttruetlon Industry, Nolta mawuranwnt, 
Nolte control 

Thlt ttudy invattlgatad the nolte attoelatad with highway 
eonttmctlon aetivltlat. It involved the Identification and 
examination of: highway eonttmctlon aetivltlat, nolta 
eharaetarlttlet attoelatad with highway eonttmctlon aetiv- 
ltlat, availability of highway eonttmctlon nolte abatamant 
meaturti, damonttration of eonttmctlon tlta nolta abata- 
mant maaturat, and development of a computer bated modal 
for uta at a tool to pradlct the noitt impact of eonttmctlon 
aetivltlat and to plan mitigation maaturat. Thlt report con- 
taint field data gathered at the field damonttratlont at high- 
way eonttmctlon tltat in I-9B/I-39S, Maryland. 

82-1637 
Highway Comtiuction Noiae Field Meaauranenta, 
Site 4:1-75 (Florid«) (Appendix D) 
W.R. Fuller and R. Brown 
Wyle  Labs./Wyle  Res., Arlington, VA, Rept. No. 
EPA-550/9-81-314-G,221 pp {Oct 1981) 
PB82-148172 

Key Words: Conttruetlon induttry, Nolte meaturtmant, 
Noise control 

The noise attoelatad with highway eonttmctlon aetlvltiM it 
invettlgatad. It Involvet the identification and examination 
of: highway eonttmctlon aetivltlat, nolte eharaetarlttlet 
associated with highway eonttmctlon aetlvltiM, availability 
of highway eonttmctlon nolta abatement meaturet, demon- 
stration of eonttmctlon tlta nolte abatement meaturM, 
end development of a computar-baeed model for uta « a 
tool to predict the nolte Impact of eonttmctlon aetlvltiM 
end to plan mitigation maaaurM. Thlt report contalnt field 
data gathered at the field damonttratlont at highway eon- 
ttmctlon sitM in 1-75, Florida. 

824688 
Hqhway Comtiuction Noiae Field Meaaw 
SHe 3:1-95/395 (Maryland) (Appendix C) 

POWER PLANTS 
(Alto tee Not. 1720,1722,1723,1724,1725,1726,1727, 

1728,1836.1837.1841,1842) 

82-1639 
PreUmmary Analyaia of Reaponae of Coatral Rod 
Guide Tube AaaemUy to Pieamie Traaaientt 
M.K. Au-Yang 
The Babcock and Wilcox Co., Lynchburg, VA, "Vi- 
bration in Power Plant Piping and Equipment," Joint 
Conf. of the Pressure Vessels and Piping, Materials, 
Nuclear Engineering, Solar Energy Divisions of 
ASME. Denver, CO. June 21-25. 1981. R.C. lotti 
and M.D. Bernstein, eds., pp 53-59, 12 figs. 4 rets 

Kay Wordt: Nuclear reaeton. Lon-of-coolant accident. 
Shock waww. Aeouttlc teattarlng 

The raeponaa of the control rod guide tuba anembly of a 
pratturlzed water nuclear reactor to the prateure tramlant 
eautad by a reactor VMMI outlet pip« break lott-of-coolant 
accident It computed by two methodt. Th« flnt approtcl- 
metM the depiateurizatlon prooett by a terlM of weak 
thock wavM. The tacond method tpproximattt the proeCM 
by aeouttlc waw teattarlng. Ratultt computed by the two 
methodt agraa eloeely. In addition to giving a rough attlmeta 
of th« ratponee amplitude, thate ratultt tarv« « banchmarkt 
against which detailed analytM utlng large general puipoaa 
computer codet can be compared. 
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OFF-SHORE STRUCTURES 

821640 
The Dymmiei of Teuton Leg Flatfomu in Wavei 
T. Yoneya and K. Yoshida 
Technical Res. Lab., Nippon Kaiji Kyokai.Shinkawa, 
Mitaka-shi, Tokyo, Japan, J. Energy Resources Tech., 
Trans. ASME, j04 (1), pp 20-28 (Mar 1982) 9 figs, 
3 tables, 34 refs 

K«y Wordt: Oritllng platformi. Offshore ttructum, Ww* 
fore«, Stttlitieal anelytii 

Tht dynamic mponie chertcttrlitlc« of tht taut-moortd 
platform or tht lo-cailed ttntlon lag platform In regular 
wavai art itudlad both by Mvtral Mrlat of tank tatti and by 
lomt ilmplifltd methods of linear and nonlinear analyses. 
By comparison of the results It is shown that the analytical 
methods are valid and practical. In this paper the nonlinear 
responses observed In the model tests, as wall as the charac- 
teristics of the linear frequency responses, are discussed in 
detail and clarified. In addition, statistical analysis is carried 
out on a full-seal« TLP model in a real sea state. 

821641 
An AateMment of Linear Spectral Anäyai Method 
for Offshore Stnicturea via Random Sea Simulation 
S. Kao 
Mobil Res. and Dev. Corp., Dallas, TX 75221, J. 
Energy Resources Tech., Trans. ASME, ]Q^ (1), pp 
39-46 (Mar 1982) 9 figs, 1 table, 12 refs 

Key Words: Offshore structures. Spectrum analysis, Simula- 
tion, Random excitation. Wave forces 

With random set simulation, application of linear spectral 
analysis method to offshore structures with moderate drag 
force hts been assessed. Findings Indicate overpredictlon of 
response for short natural periods and underpredlctlon for 
very long periods. Tentative corrective measures are recom- 
mended. Significant force and response reductions have been 
calculated for flexible structures which are not adequately 
predicted by the linear spectral method. 

821642 
The Detennination of Modal Damping Rattoa from 
Maximum Entropy Speetnl Eathnatea 
R.B. Campbell and J.K. Vandiver 

Exxon Production Res. Co., Houston, TX 77001, 
J. Dyn. Syst., Meat, and Control, Trans. ASME, 
104 (1), pp 78-85 (Mar 1982) 7 figs, 1 table, 8 refs 

Key Words: Offshore structures, Wind-induced excitation. 
Wave forces, Natural frequencies, Modal damping. Maximum 
entropy method 

This paper focuses on the estimation of natural frequencies 
and modal damping ratios from measured response spectra, 
with particular emphetls on tht dynamic response of offshore 
structures to wind and wave excitation. At prttent, estimates 
of natural frequencies and damping ratiot art computtd from 
tht location and half-power bandwldths of resonant peaks In 
a structure's ambient response power spectrum. While reliable 
natural frequency estimates are typically obtained In this 
manner, half-power bandwidth damping astimatat are shown 
to be highly sensitive to the method employed In estimating 
the response spectrum. The lack of confidence bounds on 
natural frequency and damping estimates further restricts 
the utility of the estimates. An alternative method Is devel- 
oped baaed on a powerful method of spectral estimation 
known as the Maximum Entropy Method (MEM). The 
resulting technique yields estimates of natural frequencies 
end modal damping ratios as well es approximate statistics 
on the reliability of the estimates. Performance of this new 
method Is explored through extensive Monte Carlo simula- 
tion of one and two degree-of-freedom tysttms. Conven- 
tional estimates are also simulated for comparison with the 
MEM parameter estimator. The MEM panmamr estimates 
show excellent agreement with natural fraquam y and damp- 
ing tstlmatts obtained during recent tests eon Jueted using 
forced excitation. 

82-1643 
The Inertial Pieaaure Concept for Deteimining the 
Wave Foreea on Subneiged Bodies 
T.E. Norton and M.J. Feifarek 
Dept. of Mech. Engrg., Univ. of Mississippi, Univer- 
sity, MS 38677, J. Energy Resources Tech., Trans. 
ASME, IM (1). PP 47-52 (Mar 1982) 4 figs, 7 refs 

Key Words: Offshore structures, Wave forces, Submerged 
structures 

A new concept is presented which Is aimed at Improving 
the methodology for determining the wave forces on off- 
shore structures. The Inertial Pressure Concept Is beted on 
a direct, empirical approach to calculating foreet. The result- 
ing method can be formulated to Include realistic sea state 
ware kinematics while not being dependent on a particular 
kinematic representation. Tht method should be as eesy to 
apply at the Morison aquation, but will allow diffraction and 
three-dlmensionai aspects to be considtrtd. 
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82-1644 
Some Recent Studies of Vortex Shedding with Appli- 
cation to Marine TubuUn and Riten 
O.M. Griffin and S.E. Ramberg 
Marine Tech. Div., Naval Res. Lab., Washington, DC 
20375, J. Energy Resources Tech., Trans. ASME, 
104 (1), pp 2-13 (Mar 1982) 13 figs, 3 tables, 48 refs 

Key Words: Marine riwrt. Vortex ihedding, Vorttx-inductd 
•xcitatlon 

Many typM of mirin« itructum are lutcaptiblt to vortex- 
excited Mclllation«. TheM include the rlwrt and conductor 
tubet that et« employed in offshore drilling and production, 
deep water pipeline!, and member« of jacketed itructurei. 
Deepwater pile initellation and driving operation! alto have 
been hampered by problem« «rlting from vortex shedding. 
A di(cu««ion I« given in thl« paper of the problem« caused 
by vortex shedding from flexible, bluff cylinders In steady 
currant flows. In particular, recent measurements of the 
steady and unsteady deflections caused by the vortex-ex- 
cited drag and lift forces are discussed. Various approaches 
that hive been developed for the suppression of vortex- 
excited oscillations at« reviewed. A classification and a com- 
parison are mede of the effectiveness of several suppression 
devices, and some practical examples of their application are 
presented. 

J.S. Chung 
Colorado School of Mines, Golden, CO 80401, J. 
Energy Resources Tech., Trans. ASME, 104 (1),pp 
53-57 (Mar 1982) 2 figs, 1 table, 8 refs 

Key Words: Marine riser«. Wave forces, Hydrodynamlc exci- 
tetion 

A linear equation Is mathematically derived for hydrodynam- 
lc forces on a marine riser under effects of free surface and 
floating-vassal motion using a veloclty-potantial method. It 
accounts for Inertia and wave damping forces, including the 
force caused by riser motion, and empirically includes the 
drag force caused by viscosity. The equation, when reduced 
to a simpler form. Is basically Identical to the semi-empirical 
Morlson equation for the Inertia and drag forces. Theoretical 
validity of the simpler equation and the Morlson equation Is 
discussed. Previously, practical, semi-empirical force equa- 
tions on the riser have been suggested. Ignoring the effects 
of the free surface and the wave damping. The equations In 
current practice are compared with the present simpler 
equation. 

VEHICLE SYSTEMS 

82-1645 
Dynanic Aadym of Marine Riaen with Vortex Ex- 
citation 
R.P. Nordgren 

Shell Development Co., Houston, TX 77001, J. 

Energy Resources Tech., Trans. ASME, ]&& (1), 

pp 14-19 (Mar 1982) 2 figs, 2 tables, 25 refs 

Key Words: Marine risers, Vortex-induced excitation. Flex- 
ure) vibration 

The basic aquations for nonplanar transverse vibrations of 
marine risers are derived from the theory of elastic rods. A 
numerical method is developed for solution of the equations 
by time integration. Spatial diseratliatlon Is accomplished by 
a hybrid finite element method. Vortex excitation Is modeled 
by the coupled wake oscillator proposed by Iwan and Blev- 
Ins. The vortex oscillator equations are intagrated numerical- 
ly in time along with the riser equations. By way of example, 
several typical riser problems are analyzed Including forced 
vibration end vortex-induced vibration. 

82-1646 
Hydrodyumk Forces on a Marine Riaer: A Vdocity- 
Potentul Method 

GROUND VEHICLES 
(Also see No. 1339) 

82-1647 
Perfonnance Analyaia and Tearing of a Conventional 
Three-Piece Freight Car Track Retrofitted to Provide 
Axle Steering 
P. Marcotte, W.N. Caldwell, and H.A. List 
CN Rail Research, Montreal, Quebec, Canada H4T- 
1K2, J. Dyn. Syst., Meas. and Control, Trans. ASME, 
1fi4 (1), pp 93-99 (Mar 1982) 8 figs, 1 table, 17 refs 

Key Words: Railroads, Freight cars. Hunting motion. Corner- 
ing effects. Elastomers 

The paper reviews the performance analysis and test work 
carried out on a conventional three-piece freight ear truck 
retrofitted with elastomerlc elements and cast steal steering 
arms in order to provide axle steering on curves and Improved 
dynamic stability at higher speeds. A general approach on 
truck design is presented concerning linear truck dynamic 
stability and linear/nonlinear steady-state curve negotiation. 
Results of comparative performance tests are given, including 
the measurement of Interaxle stiffnesses and the measure- 
ment of forces and angles of attack In curves, for both the 
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convtntional and ih« modlflad trucki. ComnMflti art glvtn 
on tht •conomlc Impiet that tha rttrofittad itaaring truck 
It axpactad to hava on railway oparatloni. 

Mbnwnlbla may ba attlmatad. A eomputar program wa» 
davalopad. Comparison batwMan modal axparlmantal and 
thaorttical data ihowt utlifactory agraamant. 

82-1648 
Effect of Intomiptod Flow on Traffic Noiae 
K.R. Agent and C.V. Zegeer 

Kentucky Transportation Research Program, College 

of Engrg., Univ. of Kentucky, Lexington, KY 40506, 

Noise Control Engrg., 18. (2), pp 69-73 (Mar-Apr 

1982) 2 figs, 5 tables, 8 refs 

Kay Wordt: Traffic noiia, Nolsa maaauramant 

Tha affact that Intarruptad traffic flow ha* on traffic noita it 
invattigatad. Intarruptad flow occur* whan traffic I* intar- 
ruptad by a traffic control davlca, auch a* a «top »ign or 
traffic «ignal. Tha bade mathod of anaiyii* contlitad of 
comparing field data takan at intartaction* to datarmina if 
meaiurad noita laval* changad a* a function of diatanca 
from tha intartaction. Ratuitt thow that Intarruptad flow 
condition« do not cauta an incraaaa in tha L.^g or L» noita 
levalt. Data takan bafora and aftar tha Inttaiiatlon of traffic 
tignalt thowad that tha addition of traffic «ignal* do not 
tigniflcantly affact tha avaraga noita laval. 

SHIPS 

82-1650 
Noiae Pradfetion on Shipa 
E. Szczerbicki and A. Szuwarzynski 
Ship Research Inst, Technical  Univ.  of Gdansk, 
80-952 GdaKsk, ul. Majakowskiego 11/13, Poland, 
Arch. Acoust.,^ (2), pp 111-121 (1981) 2 figs, 2 
tables, 10 refs 

Kay Word*: Ship*, Noita pradletlon, Statittical  analytlt 

Ratuitt of tha flrtt ttaga of Invattlgatlon aimad at tha daval- 
opmant of an affactlva mathod for predicting nolaa on «hipt 
ara pratantad. A ttatittical mathod of multipla linear regret- 
tion wet utad for data prooattlng. Calculated and meatured 
ratuitt ware compared. It hat been thown that ttatittical 
mathodt are valid for predicting noita In the accommodation 
in tha tuperttructure of e thip. 

AIRCRAFT 
(Alto tea No*. 1665,1700,1787.1827,1834,1836) 

82-1649 
Analyau of Motions of a Semisubmentliie in Sea 
Wmt 
F.Z. Sun 

Marine Des.  and Res.,  Inst.  of China, Shanghai, 

China, J. Energy Resources Tech., Trans. ASME, 

104 (1), pp 29-38 (Mar 1982) 13 figs, 1 table, 9 refs 

Key Word*: Submerged «tructuret, Cylindert, Wave forcet, 
Hydrodynamic excitation. Computer programt 

Tha forcet acting on a threa-dimantional cylinder with 
arbitrary tymmatrical crott faction are derived taking Into 
account vitcout affect and applying llnaarprooeaalng tech- 
nlQuet. General exprettiont for the hydrodynamic forces, 
motion equation end its tolution for a tamlsubmarslble plat- 
form In regular wavat are obtained. Based on linear theory of 
ttatittical analytlt, it it proposed to employ tha concept of 
equivalent wave height for the calculation of transfer func- 
tions with which both tha short-term and long-term distribu- 
tion and ttatittical characterittlct of the motion of c teml- 

821651 
Active Flutter Suppreaaon on an F4F Aircraft 
O. Sensburg, H. HSnlinger, T.E. Noll, and L.J. Hutt- 
sell 
Messerschmitt-Bolkow-Blohm, West Germany, J. Air- 
craft, JS (5), pp 354-359 (May 1982) 24 figs, 18 refs 

Kay Words: Aircraft, Active flutter control 

Extsnslve research programs have been conducted to Invattl- 
gata the application of active flutter and mode control to 
achieve increased flutter martfna. Such techniquat ara of 
tpacial Interest for airplanes that already have a full com- 
mand and stability augmentation system together with fast 
retpondlng control surface actuators and that carry heavy 
wing mounted stores. A flutter suppression system was 
Installed on the F-4F. end this system was flight tasted. The 
control law was found by applying optimal control theory, 
thut minimizing the control surface motion due to dittur- 
baneet and providing tha required stability margins. It was 
found that tha dynamic properties of the wlngüyIon-store 
tyttam change considerably with vibration amplitude because 
of play and preload. 
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82-1652 
An Anilytieil and Experimental Study of die Steady 
and Unsteady Airioads on a Wing with Oacilatimf 
Control Including a Streamlined Gap 
W. Geissler 
Deutsche Forschungs- und Versuchsanstalf f. Luftund 
Raumfahrt e.V., Goettingen, FLI Rep. Germany, 

Rept. No. DFVLR-FB-81-18,52 pp (Feb 1981) 
N82-13119 

Key Word»: Aircraft wlngi, Aerodynamic load* 

A wing wction with OKiliation control WM ttudiad in • 3m 
low ipMd wind tunnel. In older to «imulste a realiitic con- 
figuration, the gap between wing anci control «urfeee wai 
•treamlined. A modified analytical «urface singularity meth- 
od, taking Into account the exact boundary condition! and 
Bernoulli equation, was developed. With this method the 
problem is hsndled as an Interference problem between two 
lifting bodies with two Kutte conditions. Local lift distribu- 
tions obtained from both experiment and theory are com- 
pared for e variety of parameters. 

82-1653 
Effects of Aerodynamic Coupling on the Dynamka 
of Roll Aircraft 
G.Sachs and W. Fohrer 
Hochschule der  Bundeswehr,  Munich,  Fed.  Rep. 
Germany, 48 pp (Jan 1981) 

N82-12070 
(In German) 

Key Words: Aircraft, Aerodynamic loads. Coupled response 

The effects of coupling of longitudinal and lateral aerody- 
namic characteristics on the dynamics of aircraft roll were 
studied, using simplified relations and complete six-degree 
of freedom calculations. The aerodynamic coupling is caused 
by unsymmetric flow conditions resulting from sideslipping, 
where rolling moments due to angle of attack and pitching 
moments due to angle of sideslip, are of particular signifi- 
cance for the problem. It Is shown that the attainable rate of 
roll Is significantly influenced and that marked effects on 
stability are possible. 

82-1654 
Wind-Tunnel Study of the Flutter Characteristka of 
a Supercritkäi Wing 
R, Houwink, A.N. Kraan, and R.J. Zwaan 

Natl. Aerospace Lab,, Amsterdam, The Netherlands, 
J. Aircraft, 19 (5), pp 400-405 (May 1982) 11 figs, 
5refs 

Key Words: Flutter, Aircraft wings, Wind tunnel tasting 

A wind-tunnel flutter test on a supercrlticel wing model Is 
described. Obiectlves of the test were to Investigate the 
transonic dip and to make comparisons with calculated flut- 
ter characteristics in which a quasi-three-dimensional tran- 
sonic theory was used. The beginning of e transonic dip was 
meesured end e satisfactory agreement with theory wes 
found. An additional flutter Instability in the bottom of the 
transonic dip was correlated with the loss of transition strip 
effectivity et low Reynolds numbers. 

82-1655 
Estimation Methods for the Deteiminstion of Dy- 
namic Reaponaea of Elastic Aircraft 
S. Vogel 
Vereinigte Flugtechnische Werke-Fokker GmbH, Bre- 
men, Fed. Rep. Germany, Rept. No. BMVG-FBWT- 
81-6,123 pp (1981) 
N82-15037 
(In German) 

Key Words: Aircreft, Wind-induced excitation 

A method for establishing the dynamic response of an 
elastic aircraft structure to external excitation, such as 
random gusts or arbitrarily timed maneuver loads is pre- 
sented. The solution is based on an analytic representation 
of the admittance functions by partical frectlons. The time 
response frequency dependence of the aerodynamic forces 
induced by motion are approximated to allow analytical 
solutions which are shown to be as accurate, but more 
economical, than more elaborate numericel Fourier methods. 

82-1656 
Fracture and Fatigue Characterisation of Aircraft 
Straetural Material» under Biaxul Loading 
D.L. Jonesand J. Eftis 
Dept. of Civil, Mech. and Environmental Engrg., 
George Washington Univ., Washington, DC, Rept. 
No. AFOSR-TR-81-0856,204 pp (Dec 1981) 
AD-A109 054 

Key Words: Aircraft, Structural elements, Fetlgue life. Frac- 
ture properties 
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A gtniral fracture nMchanlci analyiit was rwrformad to 
examine the influence of biaxial applied loads on the me- 
chanical itate of the body, The geomatriet examinnd ttcr* 
the tingle crack and mo coplanar crack« with an ariiitrary 
orientation and the cracked sheer panel. It wai found that 
the biaxial loads influenced ell aspects of the mechanical 
state of the body, with the exception of the stress intensity 
factor for a crack oriented perallel to the biexial load. The 
extent and nature of the biaxial effect on the cack-tip arets 
field, stress intensity factor, angle of initial crack extension, 
crack-tip displacements, elastic strain energy, fracture load 
and fatigue creek growth retes are all discussed. A biaxial 
test facility was developed and a considerable number of 
photoelestic. lecture tougNieti, end fetigue creek growth 
rat» experiments were iwriormed. 

OH, Rept. No. ASD-TR-81-503Ü, 77 pp (Sept 1981) 
AD-A10B420 

Key Words: Aircraft, Computer programs. Digital simulation 

This report presents a non-interactive MIMIC program devel- 
oped to generate the time history of en eircraft undergoing 
an engine failure during its ground roll. The program cacti- 
latas the foxes and momenu acting on the aircraft, and uses 
MIMIC'i implicit integration routine to track its motion. The 
equetions and assumptions used an presented and discussed. 
This report also lists the program and delineates its functions. 

821657 
Acoustic MeamremeiiU of F.16 Aircraft Operating 
in Huah House. NSN '920-02-0704721 
V.R. Miller, G.A. Plsak, and J.M. Chinn 
Air Force Wright Aeronautical Labs., Wright-Patter- 
son AFB, OH, Rept. No. AFWAL-TM-81-FIBE, 110 
pp(Sept 1981) 
AD-A109 829 

82-1659 
Syitem identification Helicopter Panmeten. Deter- 
mination from Flight Teata, Phase 2. (Syttenridenti- 
fisierang Drehfluegd Kennwerteimittiung ana Fhig- 
meaaungen (Phaae 2)) 
M. Kloster and S. Attlfellner 
Messerschmitt-Boelkow-Blohm GmbH, Munich, Fed. 
Rep. Germany, Rept. No. BMVG-FBWT-80-12,92pp 
(1980) 
N82-13137 
(In German) 

Key Words: Aircreft, Sonic fetigue. Experimental test data. 
Design techniques 

The purpose of this test program was to measure the acoustic 
environment in the hush house facility located at Kelly Air 
Force Base, Texes, during operation of the F-16 aircraft to 
ensure that aircraft structural acoustic design limits ware not 
exceeded. The acoustic measurements showed that no sonic 
fatigue problems are anticipated with the F-16 aircraft aft 
fuselage structure during operation in the hush house. The 
measured acoustic levels were less than those measured in 
an F-16 aircraft water-cooled hush house at Hill AFB, but 
were increased over that measured during ground runup. It 
was recommended that the acoustic loads measured in this 
program should be specified in the structural design critarie 
for eircraft which will be subjected to hush house operation 
or defining requirements for essociated equipment. 

Key Words: Helicopters, Parameter Identification technique. 
System identification techniques 

A parameter identification program for a hingaless rotor 
helicopter is considered. Flight conditions were selected with 
increasing instability; i.a., hover and level flight at maximum 
speed, with maximum weight and with a rearward center of 
gravity. A strap down system waa chosen to provide the 
attitude feedback control necessary for proper Identification. 
The control input signals ware optimized for the unstabiiized 
helicopter. Calculations in the time and frequency domains 
show that special distributions In the power spectrum of the 
input signals are needed for optimiiing the cloeed loop sys- 
tem. The Identified derivatlvt = and the smoothaned time 
histories from flight tests are compared with the Identifi- 
cation results of linear and nonlinear simulations and of the 
quaslstatic theory. 

821658 
A Digital Simulation Program Deacribmg the Motion 
of an Aircraft Undergoing Engine Failure During Its 
Takeoff Ground RoD 
M.J. Miedlar 
Aeronautical  Systems Div., Wright-Patterson AFB, 

82-1660 
Stochaatk Control and Identification of Helicopter 
Dynank Modes 
J. Molusis and Y. Bar-shalom 
Univ. of Connecticut, Storrs, CT, Rept. No. NASA- 
CR-165057,35pp(Dec1981) 
N82-15032 
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Kty WoitJt: Hallcopten, Ptranwter Idintlflcttlon tichnlqu«, 
StoehMttc procwwt 

$lmulatloni of ground monmc« modil with conttant and 
p«riodic co«fflci»nt mtMurtmant modelt wer« mad«. Tht 
txttndad Kaiman filtert, at an identification method, and 
itf conv.rgence propertiet were reviewed. Free retponte data 
for identification of damping for ground retonanca wet uied 
and the ground retonence parameter identification retuitt 
for conttant coefficient and periodic coefficient meature- 
ment modelt ere pretented. 

The SEA theory wat uted to develop a theoretical modal to 
predict the trentmittlon iott through an aircraft window. 
Thlt work mainly contitted of the writing of two computer 
programi. One program predict* the tound trantmiiilon 
through a plexlgleat window (the caae of a tingle partition). 
The other program appllat to the caae of a plexigiatt window 
with a window thade added (the caw of a double partition 
with an air gap). The tound trentmittlon through e ttructure 
wet meatured in experimental ttudlet uting teveral different 
methodt in order that the accuracy and complexity of all 
the methodt could be compared. Meaturementt were con- 
ducted on the timpie model of a tutelage (a cyllndrlcai thell), 
on e real aircraft futelege, and on ttiffened panelt. 

82-1661 
Eitimate of the Impact of Noiw from Jet Aircraft 
Air Carrier Operations 
K. Eldred 
Bolt, Beranek and Newman, Inc., Cambridge, MA, 
Rept.   No.   BBN-4237,  EPA-550/9-81-325, 59 pp 

(Sept 1980) 
PB82-161324 

Key Wordt: Aircraft, Nolle generation. Airports 

This report contains an update and revision of the ettimated 
noite impect of airport let air carrier operations In the yeart 
1975 and 3000. These estimates ere beted on the current 
takeoff flight procedures, the 1979 FAA fleet forecast, and 
current definitions of new technology eircreft. They do not 
assume additional regulatory actions, either in aircraft noite 
certification or in airport operations, nor do they attume 
additional noite control efforts on the part of individual 
airports. These retuitt are bated largely on the methodology 
and data contained in a prior ttudy except for updating 
certain batic information in that ttudy from 1975 to 1979 
and reviting a part of the methodology for estimating popula- 
tion impacted. 

82-1662 
A Study of Methodt of Prediction and Meawranent 
of die Trananiiaon Sound through the Walla of 
Li^ht Aircraft 
8. Forssen, Y.S. Wang, and M.J.Crocker 
School of Mech. Engrg., Purdue Univ., Lafayette, 

IN, Rept. No. NASA-CR-165040, REPT-2, 24 pp 

(Dec 1981) 
N82-15848 

Key Wordt: Aircraft noite, Noite meaaurement, Noite pre- 
diction 

821663 
The Impact and Future Direction of Aircraft Noiae 
Certification 
M.J.T. Smith 
Rolls-Royce Ltd., P.O. Box 31, Derby DE2 8BJ,UK, 
Noise Control Engrg., Ifi (2), pp 52-61 (Mar-Apr 

1982) 17 figs, 17 refs 

Key Wordt: Aircraft noite, Reguiationt 

After a decade of eircreft noite legltiation, there ha 
only e tmail Improvement in airport noite expoaura. Thlt 
trend cannot be teen at retpontive to public pretture for an 
improved noite climate, nor compatible with a wonening 
world energy tituetion. With growing emphasis on nolle con- 
tourt there it a fear among manufacturert and opertton 
that the industry may be faced with a second, perhaps more 
powerful, eirport certification procett. Unlett the existing 
certification procett it to become redundant during the 
19S0't it must be made more useful in the procett of defining 
contour arees. This can only happen by a procett of adapta- 
tion of the carefully ettablished tyttam, to that tecondery 
noise control measures around airports become unnecetsary, 
and the operator and airport manager judge the real impact 
of a new aircraft within the designated route ttructure. Thlt 
broad tituetion It reviewed and tome tuggcttions for im- 
proving the certification procett are offered. 

MISSILES AND SPACECRAFT 

82-1664 
Dynanic Simulation through Analytic Extrapolation 
L.E. Ericcson and J.P. Reding 
Lockheed Missiles and Space Co., Inc., Sunnyvale, 
CA, J. Spacecraft, Jfi (2), PP 160-166 (Mar-Apr 
1982) 17 figs, 36 refs 

6» 

:r   -■. ..,..:■:...,-.H;,.^. -■■:■.■*. 



1W^iT!j^|W**flfft'|'^yi?!l^!Jfl?^'^ iÄ'JÄWM*'^*' 'T W»fll3»i^Miiuii"v>"iir«-i »tw^ 

Kty Words: MIMIIM, Spaewraft, Simulation, Flight ilmula- 
tlon 

In iplM of tht rapid progrtM of computational fluid dynam- 
ics (CFD), tht Mlttlng capability to pradlct full-seal« mlsslla 
dynamics Is vary llmltad. Th« main raason for this Is tht 
axlstlng strong coupling batwaan boundary-laytr transition 
and vahicl« motion which cannot b« simulated by prasant 
CFD methods and can ba obtained experimentally only in 
tests et the full-scale Reynolds number. The present peper 
describes the intereetlve use of theoretical and axperlmentel 
techniques to provide the meens to extrapolete analyticelly 
to full-scale flight conditiont. This capability is especieily 
needed in ragerd to elestic vehicle dynemies because of the 
difficulties Inherent In performing dynemic slmuletlon of 
en elestic vehicle In the high Reynolds number ground 
testing facilities presently becoming evalleble. 

K. Frolov 
Institut mashinovedeniya  im.  akad.  A.A.  Blagon- 
ravova, Moskva, USSR, Vibrotechnika, _1_ (31), pp 
41-53(1981) 11 figs. 12 refs 
(In Russian) 

Key Words: Mechlnery vibretlon, Humen response 

Vibrations of "man-engine" systems were studied in order 
to obtain a scientific basis for vibration protection end 
mechlnery vibretlon regulation. 

MECHANICAL COMPONENTS 

BIOLOGICAL SYSTEMS ABSORBERS AND ISOLATORS 
(Also see Nos. 1750.1762.1779) 

HUMAN 

82-1665 
Vibntian Leveb in Anny Heficopten - Meamre- 
mciit Reeammendatioai and Data 
J.C. Johnson and D.B. Priser 

Army  Aeromedical  Res.  Lab..  Fort Rucker, AL. 

Rept. No. USAARL-81-5.35 pp (Sept 1981) 

AD-A108 131 

Key Words: Helicopters. Helicopter vibration. Vibration mea- 
surement. Humen response 

Surveys on vibretlon levels found in currently fielded hell- 
copters were used to prepare e comperetive summery of 
vibretlon exposure levels et crew stetions end of the test 
methods used to measure these levels. Sources of the lltere- 
ture reviewed included technical reports of the US. Govern- 
ment agencies end papers In open literature. Articles were 
reviewed based upon three criteria: quentitetive description 
of vibration In currently fielded U.S. Army rotary winged 
aircraft,' article contents ere unclassified and avellebie for 
publication in open literature; article describes humen ex- 
posure Ikvels of aircraft vibration. 

82-1667 
Uaiiif the Envelope of Reaonanee Peaka to Eitimato 
Power Absorbed by a Finite Stiuclure 
R.J. Pinnington 

Southampton Univ.. UK. Rept. No. ISVR-TR-115. 

40 pp (Marl 981) 

N82-15472 

Key Words: Vibretlon ebsorption (materials), Measurement 
techniques. Resonent frequencies 

An ebsorbed vibretlon power measuring method epplicable 
when e structure Is sufficiently lightly demped for the vibre- 
tlons to be governed by modal behevior is presented. Power 
input to th« structure Is found by measuring the power eb- 
sorbed by eech vlbrational mode which is calculated from 
the resonance peak value of the point, or transfer Inertance 
at selected points end the ecceleretion spectra at these points, 
meesured under normel operating conditions. Cubic spline 
curves fitted through the resonence peak Inertance values 
estimate power levels between resonences. It is found that 
the method is eccurete In resonence regions, but not In the 
troughs between resonences. 

82-1666 
Modelling Methods of the Operator's Body, Subjected 
to Macbinet* and Mechaainu' Vibrations 

82-1668 
New Options for Wave Springs 
M. Greenhill 
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Smalley Steel Ring Co., Wheeling, IL, Mach. Des., 
pp 89-92 (Mar 25,1982) 

Key Words: Springt (•(Mtlc), DMign ttchnlquM 

Tht improvtnwnti In wtvt ipringi, which one» wtra IMttd 
to »mall dtfltctiont, modcrit* loadi, md Incomlitwit op«r- 
ttlng characttrlttlct, art dttcribtd. Tha improvamanti ara 
aehlavad by tha davalopmant of naw configuration«; Ija., 
parallal-atackad wava iprlngi, tightar tolarancat, and mora 
durabla matarlali. 

821669 
Accumulator Retracts Shock-Absorfaer Rod at Stroke 
End 
E.J. Stefanides 
Cahners Publishing Co., Inc., 221 Columbus Ave., 
Boston, MA 02116, Des. News, pp 87,89-90 (Apr 5, 
1982) 

82-1671 
Experimental and Andytkd Studie« of Advanced 
Air Cuihion Landing Syatemt 
E.G.S. Lee, A.B. Boghani, K.M. Captain, H.J. Rutis- 
hauser, and H.L. Farley 
Foster-Miller Associates, Inc., Waltham, MA, Rapt. 
No. NASA-CR-3476,188 pp (Nov 1981) 
N82-12065 

Kay Word«: Air cuihion landing lyitami 

Savaral concapti ara davaiopad for air cushion landing tyt- 
tami (ACL8) which hawa tha potantial for improving parfor- 
manca charaetarlttict (roil itlffnatt, haava damping, and 
trunk flutter), and reducing fabrication cost and complexity. 
After an Initial ecreening, tha following five concepn wart 
evaluated in datall: damped trunk, fiiiad trunk, compart- 
mantad trunk, tagmanted trunk, and roll feedback control. 
Tha evaluation wat bated on tetti performed on icalc modelt. 
An ACLS dynamic timulation developed earlier it updated 
to that it can be uted to predict the performance of full- 
tcale ACLS Incorporating thete refinements. 

Key Wordt: Shock abtorbin 

Shock abtorbart which stop objecti that mutt be moved at 
90 dag to original line of travel ara dewribad. These «hock 
ebtorbers are evolved from an axltting line of adjuttable, 
hydraulic «hock abtorbart that combine ediuttaMe capacity 
(or rate of energy absorption) with linear deceleration (at 
all ratet). Within the device, thit capability It achieved by 
uting a cylinder (high-prewure tube) with orifice« at various 
locationt along Its length, and installing thit cylinder within 
e close-fitting slotted sleeve. 

82-1672 
Design for Active and Paiave Flutter Suppr 
Gust Alleviation 
M. Karpel 

Dept. of Aeronautics and Astronautics, Stanford 
Univ., CA, Rept. No. NASA-CR-3482, 117 pp (Nov 

1981) 
N82-13147 

DC, PAT-APPL-6- 

82-1670 
Snubber Atacmbly 
A.R. Dean 

Dept. of the Navy, Washington, 

211 981,11 pp (Dec 1980) 

Key Words: Snubber«, Shock abtc<bart 

Electronic module« arc protected from damage which might 
be caused by emblem vibrations and shock. Openings in the 
cabinet are sized to accommodate the electronic modules 
and snubbars ara interposed between the modules and tha 
walls of tha cabinets to hold them securely In place. A pair 
of Belleville springs in each snubber force e projecting por- 
tion of a piston against tha module or a flat strap that serve 
to distribute the snubbing force over a wider area on tha 
module. 

Key Words: Flutter, Active flutter control 

Analytical design technique« for active and pa««lve control 
of ecroeleitic «y«tem« ara based on a rational approximation 
of the unttaedy aerodynamic loads in the entire Laplace 
domain which yields matrix equations of motion with con- 
stant coefficients. Some existing «ehernes ara reviewed, the 
matrix Fade approxknant I« modified, and a technique 
which yield« a minimal number of augmented states for a 
desired accuracy is presented. The state-space aeroeiestlc 
model it uted to design an active control tyttem for timul- 
tanaou« flutter tupprettlon and gutt allavlation. Tha datign 
target I« for a continuou« controller which trantfart tome 
measurements taken on the vehicle to a control command 
applied to a control surface. Structural modifications ara 
formulated in a way which enaMas tha treatment of passive 
flutter suppression system with tha same procedures by 
which active control systems ara designed. 
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BLADES 
(Alto »ee No. 15841 

82.1673 
Dynank SUbility of a Rotor Hade Väng Finite 
Element Analyna 
N.T. Sivaneri and I. Chopra 

Stanford Univ., Stanford, CA, AIAA J.,2Q (5), pp 

716-723 (May 1982) 7 figs, 4 tables, 16 refs 

Kay Wordt: Hilieopttn, Propeller bltdw, Bladti, Aerody- 
namic   loadt.   Flutter,   Beanm,   Finite  element technique 

The aeroelaitic itability of flap bending, lead-lag bending, 
and tonion of a helicopter rotor blade In hover li examined 
using a finite element formulation bated on Hamilton'! 
principle. Quttiiteady two-dimentiontl airfoil theory it 
used to evaluate the aerodynamic load«. The rotor blade 
it dlicretlzed into beam elements, each with ten nodal 
degrees of freedom. The resulting nonlinear equations of 
motion are solved for steady-state blade deflections through 
en iterative procedure. The flutter solution is calculated 
assuming blade motion to be e small perturbation about the 
steaJ/ solution. The normal mode method based on the 
coupled rotating natural modes about the steady deflections 
is used to reduce the number of equations In the flutter 
eigenanalysls. Numerical results are presented for hlngeless 
and articulated rotor blade configurations. 

821674 
Prediction of AerodynankaBy Induced Vibrationt in 
Turbanachineiy Hading 
D. Hoyniak and S. Fleeter 

School of Mech. Engrg., Purdue Univ., West Lafay- 

ette, IN, "Fluid-Structure Interactions in Turboma- 

chinery," Winter Annual Meeting of the ASME, Wash- 

ington, DC, Nov. 15-20, 1981, W.E. Thompson, ed., 

pp 1-8,12 figs, 14 refs 

Key Words: Bledes, Aerodynamic loads. Interaction: struc- 
ture-fluid, Turbomachlnery, Energy belance technique 

To predict the aarodynamlcally forced response of an airfoil, 
an energy balance between the unsteady aerodynamic work 
and the energy dissipated through the airfoil structural and 
aerodynamic damping is performed. Theoretical zero Inci- 
dence unsteady aerodynamic coefficients are then utilized 
in conjunction with this energy balance technique to predict 
the effects of reduced frequency. Inlet Mach number, cascade 
geometry, and interblade phaee angle on the tonion mode 
aarodynamlcally forced response of the cascade. In addition, 
experimental unsteady aerodynamic gust data for flat plate 

and cambered cascaded airfoils are used together with thaae 
theoretical cascade unsteady aerodynamic damping coeffi- 
cients to indicate the effects of Incidence angle and airfoil 
camber on the forced response of the airfoil cascade. 

82-1675 
Tangential Vibration of Integral TurbncBladea Due 
to Partial Admiukm 
K. Namura 

Mech. Engrg. Res. Lab., Hitachi Ltd., Hitachi, Ibara- 

ki, Japan, "Fluid-Structure Interactions in Turboma- 

chinery," Winter Annual Meeting of the ASME, Wash- 

ington, DC, Nov. 15-20, 1981, W.E. Thompson, ed., 

pp 25-32,15 figs, 1 table, 9 refs 

Key Words: Blades, Turbine blades. Vibration taste. Reso- 
nant response. Interaction: structure-fluid, Turbomachlnery 

The tangential vibration of blades, formed Integrally with a 
rotor, is exemlned under full and partial admission condi- 
tions. Rotating vibration tests are conducted with a test 
turbine, and resonant stresses In the blades, due both to 
nozzle wake excitation and impulse excitation, are mea- 
sured. A method to predict resonant stresses In the blade* 
using a simplified exciting force analysis is demonstrated. 
Agreement between measured and calculated resonant 
stresses for a single Made Is fairly good. It is found that the 
calculation method Is useful for the understanding of vibra- 
tion phenomena due to partial admission and for the evalu- 
ation of resonant stresses of blades during the preliminary 
design process. 

82-1676 

Potential Interaction between a Centrifugal Impeler 
and a Vaned Diffuaer 
T. lino 
Mech. Engrg. Res. Lab., Hitachi, Ltd., Kandatsu- 
machi, Tsuchiura, Ibaraki, Japan, "Fluid-Structure 
Interactions in Turbomachlnery," Winter Annual 
Meeting of the ASME, Washington, DC, Nov. 15-20, 
1981, W.E. Thompson, ed., pp 63-69,14 figs, 1 table, 
4 refs 

Kay Words: Blades, Impellers, Fluid-Induced excitation, 
Cyclic loading. Fatigue life. Interaction: structure-fluid, 
Turbomachlnery 

Analytical studies are conducted to investigate the dynamic 
load  on centrifugal Impeller blades caused by potential 
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Inttraetlo« totMMn tht Impclltr tnd • vwMd dlffuwr. In 
ordar to timulttt th« unittidy flow du« to wch Inttractlon, 
•n analytlcil modol It conitruettd btNd on th« «Numptlom 
of t«MHtlm«nilon«l ponntlal flow and Inftnlniy thin blwta. 
Th« untttady v«loclty flald In th« Impallar lnduc«d by th« 
van«d diffuiar to analyiad utlng th« ilngularlty mathod. Tha 
unitaady prauur« flald It tolvad uilng tha unitaady Barnoul- 
ll't «quatlon for a rotating eoordinata «yttam. Unitaady 
flow quantltiH ara axpiauad In th« form of Fourlar tariM. 
Num«rle«l mult* ara obtalnad for torn« tampla configura- 
tion!, and tha affactt of tha configuration! on tha praüura 
fluctuation amplltuda ara axamlnad. 

BEARINGS 
(Also saa Noa. 1501,1592,1503) 

82-1677 
Optimum Journal Bearing Panmetera for Minimum 
Rotor Unbalance Reaponae in Synchronoua Whirl 
R.B. Bhat, J.S. Rao, and T.S. Sankar 
Dept. of Mech. Engrg., Concordia Univ., Montreal, 
Quebec, Canada, J. Mech. Des., Trans. ASME, ]££ 

(2), pp 339-344 (Apr 1982) 12 figs, 1 table, 12 refs 

E. Hashish, T.S. Sankar, and M.O.M. Oiman 
Dept. of Mech. Engrg., Concordia Univ., Montreal, 
Quebec, Canada, J. Mech. Des., Trans. ASME, ]££ 
(2), pp 397-405 (Apr 1982) 13 figs, 1 table, 18 refs 

Kay Wordi: Baarlngi, Journal baarlngi, Nonllnaar damping. 
Nonlinear itlffnaM, Mathematical modal« 

Two mathematical modal« for tha nonllnaar hydrodynamle 
film forea« In a flnlta tearing ara davalopad Including a 
practical adaptation of th« eavltatlon phanomanon. Utlng 
tha llnaarlty of tha Raynoldt «quatlon for Incompraaalbl« 
film, th« pnnur« compon«nts ara affactlvaly dacompotad 
and tha Raynoldt aquation It raarrangad for gtnvral «olutlon 
by a flnlta alamant program in which only tha L/d ratio 
and tha accantrlclty ratio an to ba ipaciflad. Th« different 
pottibiiitlei of partial film profile location In a general 
dynamic cate are demonttrated. The two partial film modelt 
pottett th« raquirad accuracy of the finite bearing approach 
with the ilmpiicity of the known long and thort bearing 
approximetlont which ere thown at the upper and lower 
boundt for the present cate. The finite bearing approach 
presented It particularly suitable for nonlinear dynamic 
analytit. 

Kay Words:   Beeringt, Hydrodynamle tearing«. Optimum 
design, Unbelanced mess response. Whirling 

Optimization techniques era «mploy«d to design hydrody- 
nemic beeringt for minimum unbeience ratpont« of rotors 
in synchronous whirl. Th« «nalysls for th« unbalance re- 
spons« considers the effects of direct and cross coupled 
coefficients of stiffness end damping in the beeringt. A 
parametric study of the unbalanc« raspons« Is carried out to 
show the influence of teering peremeters on th« raspons« 
end to demonstrate the merits of applying optimiiatlon tech- 
niques in bearing design. The tearing parameters optimised 
era the diameter, cleerance, «nd th« oil viscosity. In «ddltion 
to setting upper end lower limits on the foregoing design 
variables, the Sommerfeld number Is alto constrained to be 
within e certain range for the operational sp««ds of th« rotor. 
Th« qu«ntitv minimized Is the maximum unbeience response 
of the rotor in the operational speed rang«. Plain cylindrical, 
grooved, elliptical, and four shoe tilting ped type bearings 
ara considered in the optimel design of the rotor teering 
system. The results indicate that an optimel design of hydro- 
dynemic beerings can raduc« th« unbeience response of 
rotors. 

821678 
Finite Journal Bearing with Nonlinear Stiffneaa md 
Damping. Put 1: Improved Mathematical Modela 

82-1679 
Finite Jounui Bearing with Nonlinear Stiffeeaa mi 
Duping. Part 2: StaMity Xntkym 
E. Hashish,T.S. Sankar, and M.O.M. Osman 
Dept. of Mech. Engrg., Concordia Univ., Montreal, 
Quebec, Canada, J. Mech. Des., Trans. ASME, J^ 
(2), pp 406411 (Apr 1982) 8 figs, 1 table, 10 refs 

Key Words: Bearings, Journal bearings. Nonlinear damping. 
Nonlinear stiffness,Stebllity 

Stability analysis Is performed on the linearized aa well as 
tha actual nonlinear finite bearing equation« utlng th« Im- 
prowd mathematical modal« for the hydrodynamle force« 
that era pratentad In Part 1 of thit invettlgatlon. The retuitt 
of the eneiysli using the linccr equations show a significant 
trend, different from previous invattigation, with respect to 
different L/d ratio« «nd therefore can be eonaldand es 
modified stability curves for the finite tearing. Tha nonlinear 
analysis, tesad on numerical inttgration of the equation of 
motion. Is eerrled out for the commonly u««d L/d • 1. De- 
tails on the stebllity behavior of the finite tearing ara estab- 
lished, Including the orbital ttabllity reglont. It i« «lie found 
that under certain light loading condition«, the «upply pre«, 
sure cen introduce e high potsibiilty of orbital «tability to the 
«y«t«m. 
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82-1680 
On the Movement of Air Filro in RadU Qearanee 
of Belt-Type Air Bearing 
A. Galinskas and V. LukSyte 
Kauno polytechnikos institutes, Kaunas Lithuanian 

SSR, Vibrotechnika,2{36), pp 95-98 (1981) 2 figs, 
4 refs 
(In Russian) 

Kiy Word«: Biaringi, Gai baarlngi 

Dynamic bahavior of air filmt in bait-type air baarlngi was 
invHtigatad. Diffarantlal aquations datcrlblng the character 
of velocity distribution In the cross section of film were 
solved talcing Into account variable pressure. The existence 
of various layers In the film were found. 

Leningradskii   politekhnicheskii   Institut   im.   M.I. 

Kalinins, USSR, Vibrotechnika, .2 (32), pp 107- 
117 (1981) 4 figs, 5 refs 
(In Russian) 

Key Word«: Two-mas« systems. Flexible couplings 

The affect of a nonlinear elastic coupling on the dynamics 
of machine assembly Is Investigated. The machine It repre- 
sented as a two-matt system, where moment of inertia of 
the drive mass depends on the angle of rotation. The action 
of some moment of reslstenee, which depends on the angle 
of rotation and «peed of rotation of the driven mett, is also 
considered. 

FASTENERS 
(See Nos. 1782,1783) 

82-1681 
The Inveatigation of Gaa-Statical Support with Tape- 
Shaped Operational Clearances 
A. Galinskas and J. Gasparinnas 
Kauno polytechnikos institutes, Kaunas, Lithuenien 
SSR, Vibrotechnike, 2 (36), pp 125-130 (1981) 7 
figs, 2 refs 
(In Russian) 

Key Words: Bearings, Radial bearings. Gas bearings. Experi- 
mental test data 

Static end dynamic characteristics of redlel ges bearings with 
conical clearances were Investigated experimentally. Methods 
of Investigation and Instrumentation are described. Experi- 
mental deta are compared with theory. 

BELTS 
(See No. 1680) 

LINKAGES 

82-1683 
The Derign of Central Crank-Rocker Mechanim of 
a Mininnim Maaa by Mena of a Digital Computer 
S. Stravinskas 

Kauno polytechnikos institutes, Keunas, Lithuanian 
SSR, Vibrotechnike, J. (31), pp 103-109 (1981) 2 
figs, 5 refs 
(In Russian) 

Kay Wordt: Mechanltmt, Oetign technlquet 

Optimum minimum matt parameters for mamben of central 
crank rocker mechanltmt, beted on «trength and ttatittical 
ttability, are obtained by meant of a digital computer. The 
formulat for the determination of the length of the member 
are propoead. 

GEARS 
(SaeNoe. 1813.1843,1844) 

VALVES 
(See No. 1686) 

COUPLINGS SEALS 

82-1682 
Non-Linear Elaatk Coupling Effectiveneaa in Machine 
AaamUy with Variable Reduced Moment of inertia 
M. Bart 

82-1684 
Convergent-Tapered   Annular 
Rotordynamk Coefficient! 
D.W. Childs 

Serie:   Anriyria   for 

74 

TSSws 



rmm 

Mech. Engrg. Dept., Texas A&M Univ., College Sta- 
tion, TX, "Fluid-Structure Interactions in Turboma- 
chinery," Winter Annual Meeting of the ASME,Wash- 
ington, DC, Nov. 15-20, 1981, W.E.Thompson, ad., 
pp 35-44,7 figs, 14refs 

Key Words: Suit, Pumpt, Dynamic proptrti«, Inttractlon: 
itructure-f luid, Turbomachinary 

A combined analytical-computational method It developed 
to calculate the preuure fitld and dynamic coefficient! for 
tapered high-prenure annular taali typical of neck-ring 
end intentage teal» employed in multiitage centrifugal 
pumpt. Completely developed turbulent flow it attumed In 
both the circumferential and axial directions and it modeled 
by Hirt' bulk-flow turbulent-lubrication equationt. Linear 
zeroth and firtt-order perturbation equationt are developed 
for the momentum equationt and continuity equation!. The 
development of the circumferential velocity field it defined 
from the zeroth-order circumferential-momentum equation. 
A centered, axiai-pretture-gradient relationthip it defined 
from the zeroth-order axial-momentum equation. A thort- 
bearing approximation it used to define the firtt-order 
axial velocity field from the firtt-order continuity equation. 
The retult of these analyses it an aneiytical exprettlon for 
the firtt-order (dynamic) preuure gredient. Thit exprettlon 
Is integrated numerically to define dynamic coefficients for 
the teal. Numerical retultt ere presented and compared to 
previous results for straight and tapered seals. 

821685 
Dynamic Loads in Reciprocating Seals of Hydro- 
system Valves 
J. Dulevicius and S. Ziedelis 
Kauno polytechnikos institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika, 2, (32), pp 143-150 (1981) 5 

figs, 6 refs 
(In Russian) 

Key Words: Seals. Velvet, Hydraulic seats 

A relation between contact pressure end dynamic loads 
acting in reciprocating seels is given. Experimental data 
showing the effect of dynamic loads on the efficiency of 
reciprocating seals are presented. 

CAMS 

82-1686 
The Sensitivity Analysis of Cam Mechanim Dynan- 
ics 

S.-S.D. Young and T.E.Shoup 
Harry J. Sweet and Assoc., Inc., Houston, TX, J. 
Mech. Des., Trans. ASME, IQä (2), pp 476-481 (Apr 
1982) 4 figs, 6 tables, 11 refs 

Key Words: Camt, Design tecimlquet. Sensitivity analysis 

In order to Improve the dynamic performance of a cam 
mechaniwn, it it detlred to have a method that doee not 
require a trial-and-ertor procedure bated on total system 
re-enalysis or re-synthesis. In this paper a new sensitivity 
analysis method will be presented that allows the designer 
to make tyttem modlficetiont to move the design in the 
direction of the global optimum. To implement this method 
the output response of the tyttem It first expressed in terms 
of the tyttem eigendete. An efficient procedure for deter- 
mining sensitivity of the system response to chenges in 
individual tyttem parameter! it developed utilizing the eigen- 
value and eigenvector derivetivet with retpect to the tyttem 
design parameters. An example of a double level cam meche- 
nitm with a four-degree-of-freedom dynemic tyttem model 
it uted to illuttrate the technique. 

82-1687 
On die Dynamic Behavior of Csm Mechanisms with 
Followers (Ein Beitrag zum dynamischen Veifailten 
der Kunrengetriebe mit Schwinghebel) 
M. Gurgoze 

Fakultät f. Maschinenbau (Macka), Technische Uni- 
versität Istanbul, Istanbul, Turkey, Ing. Arch.,^1 (5), 

pp 311-323 (1982) 6 figs, 16 refs 
(In German) 

Kay Wordt: Cam foliowert, Lateral vibration 

The followers in cam mechanisms are usually regarded ae 
rigid alamentt in e dynamicei analysis. In this work, cam 
mechanisms with oscillating followers were investigated. The 
follower was considered aa a thin elastic rod and the other 
members of the mechanism were taker, as rigid. After setting 
up the equation of lateral motion of the oscillating follower 
In the plane of the mechanism, the lateral vibrations were 
investigated from a stability point of view by reducing the 
differentiel equation to a Hill system. Using an approximate 
solution of the system obtained above, the effect of various 
paramatert on the contact between the cam and itt roller 
were analyzed. It was found that the consideration of the 
elasticity of the follower gave different results as compared 
to the analysis where it wet attumed to be rigid. Thut the 
elasticity of the follower It an important parameter to be 
considered. 
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STRUCTURAL COMPONENTS 

STRINGS AND ROPES 

821688 
Explicit Solution of the Inverw Ptoblent for ■ Vi- 
brating String 
V. Barcilon 
Dept. of Geophysical Sciences, Univ. of Chicago, 
IL,24pp(Nov1981) 

AD-A108 133 

Kty Word* Strings, Vibrating ttructurat 

Tha proWam of raconttructlng tha dantlty rtio(x) of a 
vibrating string of langth L from tha knowladga of two 
ipactra (lambda n)1 to infinity and (microns nil to Infinity 
Is eonsldarad, Tha mathod of construction ralias on i formula 
for rho at an arbitrary point x " I in tarms of tha ipactra 
(lambda n (DM to infinity and (microns n (0)1 to Infinity 
associatad with tha natural fraquanelas of vibration of tha 
portion (I, U of tha original string, and on a sat of first ordar 
dlffarantlai aquations for (lambda n(l))1 to infinity and 
(micron n (l»1 to infinity. Tha danslty is daducad by inta- 
grating thasa aquations of tha spactra and substituting in 
tha abova mantionad formula. 

82-1689 
The Fatigue of Straetunl Wire Stranda 
R.E. Hobbs and K. Ghavami 
Dept. of Civil Engrg., Imperial College of Sei. and 
Tech., Imperial College Road, London SW7 2BU, 
UK, Intl. J. Fatigue,! (2), pp 69-72 (Apr 1982) 6 
figs, 4 refs 

Kay Words: Wira, Fatigua Ufa 

This papar prasants tha raaults of a llmitad sarlas of larga 
scala in-lina and banding fatigua taats on sockatad structural 
strands typical of thosa usad aa stays for guyad masts and for 
•uipansion brldga hangars. Tha strand, consisting of a group 
of hard drawn galvanlzad steal wires laid up haiteaily about a 
common axis, is tarmlnatod by line filled conical sockets. 
Tha various failure mechanisms, concantretad on the wires 
close to tha socket, era described end dlscussad. It Is con- 
cluded that conservative predictions of tha in-ilna fatigua 
lives of real strands should be posslMa although further work 
is naadad on banding fatigue. 

82-1690 
ConpoMnt Lead Wire Strata Relief for Rwdon 
Vibration Environmenta 
V.M. Scardlna 
Litton Guidance and Control Systems, Woodland 
Hills, CA, "Designing Electronic Equipment for 
Random Vibration Environments," Proc. of the Meet- 
ings of the Institute of Envronmental Sciences, 
Mar 25-26, 1982, Los Angeles, CA, pp 87-91,6 figs 

Kay Words: Circuit boards. Random vibration, Fatigue Ufa, 
Wira 

Printed circuit boards axposad to savara random vibration 
anvironmants for prolonged periods often axperianoa fatigua 
failuras. These failures era manifest In one of the following 
malfunctions: severed circuit traces, fractured solder lolnts, 
fretting corrosion of connector contact pins, or broken leed 
wires on electronic components. It Is the letter occurrence 
that is tha focus of this papar. 

CABLES 

82-1691 
Large Deformation Static and Dynamic Finite Ele- 
ment Anatyaia of Extenaible CaUec 
1. Fried 
Dept. of Math., Boston Univ., Boston, MA 02215, 
Computers Struc, Ifi (3), pp 315-319 (1982) 7 figs, 
3 tables, 8 refs 

Key Words: CeMes, Finite element tachniqua 

Approximate numerical Integration of tha alament total 
potential energy with polynomial Interpolation of the dts- 
placaments creates high order nonllneer, extensible, cable 
finite elements. Successful computations of static and dy- 
namic larga displacement eeble proUams era carried out with 
the alament. 

BARS AND RODS 

82-1692 
Acceleration Wave Propagation in Hyperciaatfe 
of Variable Craee-Sectio« 
A. Jeffrey 
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Dept. of Engrg. Math., The Univ. of Newcastle upon 
Tyne, UK, Wave Motion, .4 (2), pp 173-180 (Apr 

1982)12 refs 

Kty Wordi: Rodt, Varltbl« crOM netlon, Wiv» propagMlon 

It I« ihown that whtn an accaltration wavt propagatn In • 
hypwalMtic rod with ilowly varying croii aactlon, tha trani- 
port aquation for tha wavt Intantlty *• a ganarallzad Rlccatl 
aquation. Tha thraa coafflclanti In ; a aquation all dapand 
on tha matarlal propartiat, but only tha eoafflelant of tha 
quadratic tarm It Indapandant of tha affaet of araa changa. 
Thraa thaorami ara provad, batad on tha uta of companion 
aquationi, which Mtabllih that In ganaral tha aecalaratlon 
wawa intantlty will bacoma inflnlta (atcapa) aftar tha wava 
hai propagatad only a Anita dlitanca along tha rod. Tha 
axlttanca of thratholch for tha Initial intantlty ara alto 
attabiithad in cartaln caaat. with thalr moat notabla proparty 
baing that at tha initial Intantlty dacraatat towardt tha 
thrathold, to tha dlttanca tha wava propagatat to atcapa 
Incraatat without bound. 

T. NanSsi and L. Pust 

Inst. of Materials and Machine Mechanics of the 
Slovak Academy of Sciences, Bratislava, Czechoslo- 
vakia, Strojnicky Casopis, ^SL (1), pp 49-70 (1982) 
15figs,3refs 
(In Slovak) 

Kay Wordt: Baamt, Curvad baatnt, Supporti, Stiffnatt af- 
factt. Natural fiaquanciat, Moda ihtpat 

Tha Influanca of tupport compllancat on couplad banding- 
axtantlonal vibration of a tilghtiy curvad baam It invnti- 
gatad. Tha baam it hlngad on itt andt, which ara tupportad 
on alattle tprlngt In both radial and tangantial dlractiont. 
Analytical and numarlcal tolutioni ara pratantad. Tha occur 
ranca of docouplad pura banding moda and couplad banding- 
axtantlonal moda* ara analyiad by attattmant of maximum 
ttrain anargy contribution! dua to banding or axtantlon. 
Rapratantativa ratuiti of numarlcal tolutiont ara graphically 
pratantad. Tha variation of aiganfraquanciat and moda thapat 
with changat of eurvatura, radial and tangantial compllancat 
of baam rattraintt it alto dltcunad. 

82-1693 
Stnssa Wave Propagation in a Bar of Arbitrary Croat 

Section 
K. Nagaya 
Dept. of Mech. Engrg., Gunma Univ., Kiryu, Gunma, 

Japan, J. Appl. Mech., Trans. ASME, 42.(1). PP 157- 
164 (Mar 1982) 3 figs, 7 tables, 19 refs 

Kay Wordt: Ban, Wava propagation, Fraquancy aquation. 
Longitudinal wavat, Flaxural wavat, Toraionai wava* 

In thlt papar a method for toiving wava propagation prob- 
lamt of an Inflnlta bar of arbitrary croat taction it pratantad. 
Tha fraquancy aquation for finding phata valocltlat for 
longitudinal, toraionai, and flaxural wavat wat obtained by 
making uta of tha Fourlar axpantlon collocation mathod 
which wat davalopad by tha author on tha vibration and 
dynamic ratponta problamt of mambranat and plant. At 
a numarlcal axampla, tha phata valocltlat vanut wava num- 
ber* ara calculated for elliptical and truncated aliiptlcal 
cron-taction bare. 

BEAMS 
(AitotaeNoa. 1673,1728) 

82-1694 
The Influence of Sapport CompUaacee on the Vibra- 

tion of Sligbtiy Cnrved Beama (Vplyv poddqnoati 
podpier na kmitanie mieme sakrivenfeh noaukov) 

82-169S 
Static and Dynank Retponae of HeUeiUy Curved 
Thin-WdiedGirden 
R.A. Bauman 

Ph.D. Thesis, Univ. of Illinois at Urbana-Champaign, 

144 pp (1981) 
UM DA8203401 

Kay Wordt: Girder*, Baam*. Curvad baam«, Geometrie ef- 
fect*. Natural f raquancia* 

Tht* dltaartetlon pratentt a finite element method of analytlt 
for the ttetic end dynamic ra^onta of haiicaily curved thln- 
waliad girder*. The girder it «itumad to pottat* a doubly 
•ymmatrlc, open croat-taction with principal exet orlentad 
In tha dlractiont of tha normal and binormal vector* to tha 
halical curve daaeribad by tha cron-aactlon canter of gravity. 
Differential equation* of motion ara darlvad beted on A.E.H. 
Love't eurvatura and ttrain ralttionthlpt modified to include 
warping effects. A doted form toiution to the free vibration 
problem of e »Imply tupportad haileel beam It uted to ttudy 
tha affect on natural fraquaneia« of varying the dope engle. 
Approximate frequency aquation* for all four coupled 
natural frequencle* ere alto pratantad for tha cata of timple 
tupport*. A halical beam finite element It developed uting 
quintle hermltlen thapa functiont to approximate each of 
tha four ditpleetnantt - axial, radial, vertical, and twitting - 
of a point on tha beam'« oantarlina. Impact factort dua to a 
moving load era compered for horizontally and helically 
curved tingle end two n>en contlnuout girder*. Coneluaiont 
ara pratantad concerning tha affaet of inereatad helix engle 
on Impect fector* and tha applicability of tha praaant method 
to croat-aactiont having only a vertical exit of tymmetry. 
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821696 
Vibration Analyiii of a Flexible Syitem Mounted 
on a Vucodutic Sandwich Beam 
R.C. Das Vikal, K.N. Gupta, and B.C. Nakra 
Mech.  Engrg.  Dept., Muzaffarpur  lost,  of Tech., 

Mu2affarpur-842003,  India, J.  Mech.  Das., Trans. 
ASME,  104 (2), pp 445-452 (Apr 1982)  15 figs, 

14 refs 

Key Words: BMIDI, Sandwich itructure«, ViKMlMtic core- 
containing madia. Vibration analyiii 

Vibration analyiii of a ilmpia fiaxibia lyitam mounted 
arbitrarily on a three-layer landwich beam having a viico- 
elastic core and elaitic face* ii preianted. The flexible lyitem 
coniiiti of a man on rubber ipring and ii excited harmonical- 
ly. The exprtniom for diiplacement ratponee of man and 
traniminibiiity provided by the whole lyitem are obtained. 
The diiplacement mponie and traniminibiiity are itudiad 
for different geometrical and phyiical parameteri of the 
•andwich beam. 

Universidad Nacional  Autonoma de Mexico, Inst. 
de Ingenieria, Mexico City, Mexico, Rept. No. E-45. 
40 pp (Jan 1981) 
PB82-138587 

Key Wordi: Chlmneyi, Saiimic re^onie, Interaction: wll- 
itructure 

The wiimic mponie of chlmneyi Including Mil condition! 
ii analyzed. The foundation parameteri are taken Into 
account ai functloni of the ihear wave velocity. Saiimic 
forcei are obtained from retponie ipaetra of real tremon 
end the itructural mponaa ii calculated with an approxi- 
mate method bated on clanical modal analyiii. Rewlti 
are preianted M dimemionle« Interaction diagrami for 
diiplacement, ihear fore* and overturning moment. Two 
typei of itructural damping an evaluated: that due to energy 
diuipation into the toll and that due to the flexibility of the 
footing. A comperiion with multi obtained for chlmneyi 
anuming rigid bate condltioni ii alto pretented. 

CYLINDERS 

82-1697 
Vibration Modei of Centrifugally Stiffened Beami 
A.D. Wright, C.E. Smith, R.W. Thresher, and J.L.C. 

Wang 
Rockwell Intl., Wind Systems Group, Rocky Flats, 
Golden, CO 80401, J. Appl. Mech., Trans. ASME, 
42 (1), pp 197-202 (Mar 1982) 3 figs, 9 tables, 10 

refs 

Key Wordi: Beami, Stiffened beams. Variable material prop- 
ertiet. Variable crott section. Natural frequencies. Mode 
shapes 

The method of Frobenius is used to loive for the exact 
frequencies and mode shapes for rotating beams in which 
both the fiexurel rigidity and the man diitribution very 
linearly. Rnuiti are tabulated for e variety of situations 
including uniform and tapered beams, with root offset and 
tip man, and for both hinged root and fixed root boundery 
conditions. The results obtained for the case of the uniform 
cantilever beam era compered with other solutions, and the 
reiulti of a conventionel finite-element coda. 

821698 
Soil Effects on Seianic itaponae of Chinmeya 
G.R. Aranda 

82-1699 
Calculation of the Vibration of an Elmticdly Mount- 
ed Cylinder Uting Experimental Data from Forced 
Oacilation 
T. Staubli 

Institute for Liquid Tech., Swiss Fed. Inst. of Tech., 

Zurich, Switzerland, "Fluid-Structure Interactions 
in Turbomachinery," Winter Annual Meeting of the 
ASME, Washington, DC, Nov 15-20, 1981, W.E. 
Thompson, ed., pp 19-24, 7 figs, 14 refs 

Kay Wordi: Cylinder*, Vortex ihedding, Hyiteretic damping. 
Interaction: itructure-fluid,Turbomachinery 

Several methodi for invntigating the fluid-itnicturc Inter- 
action of bodle* vibrating due to vortex ihedding era com- 
pared briefly. The advantage of employing a forced-di*- 
plecement excitation method I* aaaerted. Thl* method ha* 
been adopted to meawire the raiporae of the fluid force* 
acting on an oicillatlng circular cylinder in eronflow. With 
the mult* of thaw maaaurement*, and a calculation bated 
on the attumption of tinutoidal motion, the vibration* of a 
freely OKlllating cylinder are predicted in the lock-in range. 
It it shown that hytteretii effeett, which are obterved In 
experiment! with elattically mounted cyllndtn of certain 
damping and matt ratioa, are cautad by the nonlinear rela- 
tion between the fluid force and the amplitude of otdlla- 
tion. 
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82-1700 
Experimental Study of Noiee Reduction for m Un- 
■tiffened Cylindrical Model of an Airplane FUielage 
CM. Willis and E.F.Daniels 
NASA Langley Res. Ctr., Hampton, VA, Rept. No. 
NASA-TP.1964-L-14878,36 pp (Dec 1981) 
N82-14879 

KJV Wordt: Aircraft, Cyllndtrt, NOIM raduction, Rnonant 
f requtncle«. Damping 

NolH raduction mtaiuremantt wert mad« for t limplifitd 
modal of an alrplan« fuMiaga contiiting of an unitiftantd 
aluminum cylindar. Noil« raduction w« tint maawrad 
with a r«v«rb«rant fi«ld pink-noiM load on th« cylindar 
•xtarlor. NOIM raduction Mat than maaMirad by uilng ■ 
propeilar to provide ■ mora raalittic noiw load on th« cylin- 
d«r. Structural monanc« fraquanci«* and acouitic ravarbara- 
tlon timai for th« cylinder interior volum« w«ra «lio maa- 
wrad. Compariion of data from tha ralativaly timpl« t«tt 
using reverberant-field nolte with data from the mora com- 
plex propellar-noite teiti indicate« tome similarity in both 
th« ov«rali noli« raduction and th« ipectral distribution. 

MEMBRANES, FILMS, AND WEBS 

82-1702 
The Vibration of Routing Elaatic Membrane Cylin- 
den 
D.M.Haughton 
Dept. of Math., Univ. of Glasgow, Scotland, Intl. J. 
Engrg. Sei.. 20 (7), pp 835-844 (1982) 3 fig», 13 refs 

Key Words: Membranes (structural members), Cylindrical 
shells. Rotating «tructuras, Vibration analysis 

Using membrane theory the finite deformation of a right 
circular cylinder of comprasslbi« hyperelastic material 
rotating about in axis Is investigated. A necessary and suffi- 
cient condition for axial shortening to accompany rotation 
is given. Small ampiitud« vibrations propagating on such a 
fininly deformed cylindrical membrane era consldarad. Th« 
••me «quatlon* are shown to govern both tha comprasslbi« 
and incomprenibl« casas. For axi-tymmatric vibrations 
analytical rtsult« ar« obtalnad and are used to show that 
neither pure tortional nor pure longitudinal vibrations can 
propagate in a rotating cylinder. Numerical results are ghran 
for « variety of different forms of vibration for a particular 
realistic material model. 

FRAMES AND ARCHES 

82-1701 
Linear Modela to Predict the Nonlinear Seumic Be- 
havior of a One-Story Steel Frame 
H. Valdimarsson, A.H. Shah, and H.D. McNiven 

Earthquake Engrg. Res. Ctr., Univ. of California, 

Berkeley, CA, Rept. No. UCB/EERC-81/13, NSF/ 

CEE-81043.180 pp (Sept 1981) 

PB82-138793 

Key Words: Buildings, Frames. Steel, Seismic response, 
Eerthquak« damage. Damage prediction 

Six methods of linearization ara utad to constmet various 
«quivalant linear models to predict th« nonlinear Mismic 
b«h«vior of a on«-ttory steel fram«. Four of th« mathod« 
of iin««rization depend on th« restoring forcrdisplae«m«nt 
relation of th« fram«. Two bilinaar modals «re constructed; 
one to represent th« «lastlc-plastic nature of the structural 
steel, the other to represent th« work hardening nature. Both 
bilinear models reproduce the response time histories quit« 
■ccurataly in th« domain «ppropriate to «ach. 

82-1703 
Foimulation of a Dynamic Analysia Method for a 
Generic Family of Hoop-Maat Antenna Syatama 
A. Gabriele and R. Loewy 

Rensselaer Polytechnic Inst., Troy, NY, Rept. No. 

NASA-CR-164981,18 pp (Nov 2,1981) 

N82-12300 

Kay Wordt: AnWnnas, M«mbran«s (structural m«mbers). 
Dynamic structural analysis, Transfar matrix mathod, Nu- 
merical analytit. Computer-aided Mchnlqu«« 

Analytical studies of matt-cable-hoop-mambrane type an- 
tennas war« conducted using a transfer matrix numerical 
analysis approach. This mathod, by virtue of its speclelixe- 
tlon and the Inherently easy compartmentalitation of tha 
formulation and numerical procedures, can be significantly 
more efficient in computer time required and in tha time 
needed to raviaw and interpret the results. 

PLATES 

82-1704 
Numerical Methode for Nonlinear Dynamka of Platea 
andSheBa 
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C.-S. Tsay 
Ph.D. Thesis, Northwestern Univ., 106 pp (1981) 
UM DA8204967 

Kay Word*: Piste». Shell«, Nonlinear theorie*, Impact force, 
Finite element technique 

A finite element formulation and algorithm for the nonlinear 
analyiit of the large deflection, materiailv nonlinear retponte 
of impuliively loaded ihelli it pretented. A unique feature of 
thii algorithm it the ute of a bilinear four node quadrilateral 
element with tingle point quadrature and a timple hourglatt 
control which it orthogonal to ttraining and rigid body 
modet on an element level. The geometric nonlinearitiet are 
treated by uting a corotational detcription wherein a coordi- 
nate tyttem that rotate« with the materiel it embedded at 
the integration point; thui the algorithm it directly applicable 
to anitotropic material« without any correction« for frame 
inveriance of material property tenton. Thit algorithm can 
treat about 200 alement-time-ttept per CPU second on a 
CYBER 170/730 computer in the explicit time integration 
code. Numerout mult« are pmented for both elastic and 
elattic-plattic problem« with large «train« that thaw that the 
method in mott cases It comparable in accuracy with an 
earlier version of thit algorithm employing e cubic triangular 
plate-theli element, but contiderably fatter. 

82-1705 
Influence of the Aspect Ratio on the  Dynamic 
Stability  and Nonlinear Response of Rectangular 
Plates 
G.L. Ostiguy and R.M. Evan-lwanowski 
Ecole Polytechnique, P.O. Box 6079, Station "A," 
Montreal, Canada H3C 3A7, J. Mach, Des., Trans. 
ASME, 104 (2), pp 417-425 (Apr 1982)  11 figs, 2 
tables, 15 rets 

that the atpect ratio play« a crucial role In determining the 
«tabillty of rectangular plates: elongated plates are more 
susceptible to variout parametric retonancet than square 
plates. 

82-1706 
Large  Amplitude  Elliptical   Plate   Vibration  with 
Transvene Shear and Rotatory Inertia Effects 
M.Sathyamoorthy 
Dept. of Mech. and Indus. Engrg., Clarkson College 
of Tech., Potsdam, NY 13676, J. Mech. Des., Trans. 
ASME, 104 (2), pp 426-431 (Apr 1982) 5 figs, 1 
table 9 refs 

Key Words: Plates, Fiexural vibration, Large amplitude«, 
Tren«verae «htar deformt on «ffectt. Rotatory inertia 
effettt 

An improved nonlineer vibret'or. theory it uted in the pretent 
enely«!« to «tudy the effect« of ..«ntvert« thear deformation 
and rotatory inertie on the leryt amplitude vibration behevior 
of Isotropie elliptictl pletet. vVhr.n these effects are negligible 
the differential equetiont given here readily reduce to the 
well-known dynamic von Karman aquations. Bated on a 
tingle-mode enelytit, solutions to the governing equetiont 
ere presented for immovably clamped elliptical plate» by ute 
of Gelerkln't method end the numerical Runga-Kutta pro- 
cedure. An excellent agreement It found between the pretent 
results and those available for nonlineer bending and large 
amplitude vibration of elliptical pletet. The pretent retuitt 
for moderetely thick elliptical plate« indicate «ign!ficant 
influence« of the tren«verte shear deformation, axes ratio, 
and temi-maior axit-to-thicknass ratio on the large ampli- 
tude vibretion of elliptical platte. 

Key Word«: Plate», Rectangular pletet. Parametric excite- 
tion, Nonlinear retponte 

The dynamic ttebility and nonlinear retponte of timply- 
»upported rectangular plate» tubjected to parametric exci- 
tetion ere invettlgated. The large-deflection plate theory 
u«ed in the enalyti« i« derived In term« of the stress function 
F end lateral dispiecement w end I« applied to rectenguler 
plate« with «tress-free supported edge« end uniformly «tressed 
loaded edges. General rectangular plates ere considered, the 
atpect retio of the plate being regarded as an additional 
parameter of the «y«tem. Calculation« are carried out for 
rectenguler plate» of veriou» eipect retio«, and the relative 
importance of the principel region« of parametric in«tabllity 
associated with the lower mode shape« is clarified. The 
«tetlonery response of the system within a principal region 
of instability it alto eveiueted. The retuitt obtained indicate 

82-1707 
Dynmic   Response   of   a Rectangular Plate with 
Initial Imperfections under Large In-Plane Forces 
H. P&sic, D. Juricic, and G. Herrmann 

Div. of Appl. Mech., Stanford Univ., Stanford, CA, 

J. Mech. Des., Trans. ASME, UJä (2), pp 432-438 

(Apr 1982) 6 figs, 7 refs 

Key Wordt: Plate», Rectangular plates, Geometric imper- 
fection effects 

Thit paper presents an analysis of the response of an imper- 
fect, finite, simply-supported, rectenguler plat« under an 
in-plane ebove<riticei force applied during a short time at 
one of the edge» In the direction perpendicular to the edge. 
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The inftuanc« of the initial irregularities on the overall re- 
•ponte during end after loed icplication 1« analyzed. The 
results indicate that the frequency spectrum of free vibra- 
tions, after removal of the load, is controlled by the initial 
irregularity distribution, the plate geometry, and the load 
level. 

The energy functional Is minimized with respect to dis- 
cretized displacement components and the natural frequen- 
cies and corresponding mode shapes are obtained from the 
solution of a linear eigenvalue problem. The effect of inplane 
deformations of the plate and the stiffener end also the 
effect of inplane Inertia on free vibration characteristics of 
uniaxial end cross-stiffened plates have been examined. 

82-1708 
Analyau of Plate Vibration« Vmng Superetanenti 
O.A. Pekau and H.P. Huttelmaier 

Dept. of Civil Engrg., Concordia Univ., Montreal, 

Canada H3G1M8,  J.  Mech.  Des., Trans.  ASME, 

M (2). pp 439-444 (Apr 1982) 6 figs, 6 tables, 

15 refs 

Key Words: Plates, Substructurlng methods. Finite element 
technique 

A rectangular substructure or superelement is described for 
use in the vibrstional anelysis of plates and flat plate assem- 
blies. Basic features include elimination of internal nodes 
and flexibility in the location of nodes along the boundaries. 
Illustrative examples demonstrate the efficient and versatile 
application of the element. The main focus, however, is on 
solution accuracy for different representations of mass. In 
particular. It is found that the homogeneous inertia prop- 
erties of e plate must be expressed by a consistent substruc- 
ture mess matrix in order to model dynemic properties 
accurately. 

82-1710 
GeometricdQy Nonlinear Transient Analysia of Lami- 
nated Componte Plates 
J.N. Reddy 

Virginia Polytechnic Inst. and State Univ., Blacks- 

burg, VA 24061, Rept. No. VPI-E-82.8, 34 pp (Mar 

1982) 

Key Words: Plates, Composite structures. Layered materiels. 
Fiber composites. Geometric effects. Transverse shear defor- 
mation effects, Trensient response 

Forced motions of laminated composite plans are Investi- 
gated using a finite element that accounts for the transverse 
sheer strains, rotary inertia, and large rotations (In the von 
Kerman sense). The present n -ults when specialized for Iso- 
tropie plates are found to be in good agreement with those 
available in the literature. Numerical results of the nonlinear 
analysis are presented showing the effects of plate thickness, 
lamination scheme, boundery conditions, end loading on the 
deflections and stresses. The new results for composite plates 
should serve as bench marks for future investigations. 

821709 

Free Vibration Atuiyns of Stiffened Plates by In- 
chidinf the Effect «f inplane Inertia 
G. Akuj 

Mech. Encrg. Dept Middle East Technical Univ., 

Gazian* c Csnipos, Gaziantep, Turkey, J, Appl. 

Mech., frans. ASME, iä 0). PP 206-212 (Mar 

i?82: lCf.:;,2t:.'bles. 12refs 

Key -foröv Plates, Stiffened plates. Finite difference tech- 
niqut H,. Hirst ft?Vxncies, Mode shapes 

A me^.'t hesea 'V\ the varietionel principles in conjunction 
with i.h« ' •»!» I't- rence technique is epplied to determine 
the dynamir . i, ».«teristlc of eccentrically stiffened plates. 
The inpiai defoi.i «ions in both directions of the plate 
have been consk-vu! and the inplane inertia has been in- 
cluded into the «pulysls. The strain and kinetic energy for 
the plate and tht sthfener ere expressed In terms of discrete 
displacement components using the finite difference method. 

82-1711 
Transient Response of Laminated, Banodiilar-Mate- 
rial. Composite Rectangular Plates 
J.N. Reddy 

Dept. of Engrg. Sei. and Mech., Virginia Polytechnic 

Inst. and State Univ., Blacksburg, VA 24061, Rept. 

No. VPI-E-81-28,22 pp (Oct 1981) 

Key Words: Pistes, Rectangular plates. Composite structures. 
Transient response. Finite element technique 

Finite-element end closed-form solutions to the equations of 
motion governing layered composite pistes of bimodular 
materiels are presented for rectangular plates with all edges 
simply supported without in-plane restraint and tangential 
rotation and subjected to suddenly applied, sinusoldally 
distributed, transverse loadings. Finite element results sre 
also presented for the ssme problem but with uniformly 
distributed step loading. The finite element results a« found 
to be In good egrsemant with the closed-form solutions. 
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S'- i-tfF fn* Vibratkm's Frequenciei and Modes of 
'• ■!■ ■■ • d TnpcEoitM PUtot 
K IOS: ükov and V. Shalashilin 

/ ujrAovskii  ordena Lenina aviatsionni  Institut  im. 

Sergo Ordzhnikidze, USSR, Vibrotechnika,,2 (36), 

pp39-47(1981)4figs,8refs 

(In Russian) 

Kty Word«: PlatM, Sandwich ttruetum. Natural fraqutnclat, 
Modaihapat 

An algorithm for iolving natural fraquanciat and moda thapat 
of limply Mpportad trapatoidal tandwich plntai I» pmantad. 
It it batad on mambran« analogy, method r i fit,.» and finita 
functional Fouriar Mrlai. Tha ace:: in./ c'< it lathod it 
evaluated and tome numerical ratults ;»• dwro'ufr   td. 

Kay Wordi: Cyllndan, Cylindrical ihaiii, Steal, Fatigue life, 
Fracture propartiet 

A mathematical modal which predict« trantient cyclic «tra««- 
«train behavior of low alloy, high strength «teel ha« been 
developed. The model ha« been «uccetifully applied to both 
unlaxlal and proportional multiaxial (thick-walled cylinder) 
cyclic loading«. It ha« been commonly accepted thet once a 
thick'wallad cylinder ha« bean eutofreneged, no further 
pla«tic deformation will occur when the tame preiturc I« 
applied again. Thlt i« found not to be true. Initeed, the 
plwtlc-elaetic boundary may propagate during each pret- 
•uie cycle and lead to complete plaatic deformation to the 
outer diemeter after a certain number of cycle«. Thi« phe- 
nomenon ha« bean obaarved experimentally by many re- 
Marcher« in the pa«t when tangential «train« at tha outer 
diameter were found to IncroaM during repeated autofrettage 
but no explanation ha« been given for thi« "«train walking." 
The praeent reteerch «uggatt« a new autofrettaglng proce«« 
that mult« in much higher mldual comprattlva (tre««e« but 
with leu then one tenth of the diametral dilation at the bore 
then obtained with traditional autofrettaglng method«. 

821713 
Natural Fraquenom of Traiuvenal OaciUatioiu, De- 
flee {Jona nd Teuions of the Conatractive-Ortfao- 
tropic Plate 
V. Paliünas and Z. Vylniauskiene 
Kauno polytechnikas institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika,J.(31), PP 31-40 (1981) 6 refs 
(In Russian) 

Key Word«: Plate«, Orthotropl«m, Natural frequencie«, 
Flexural vibration 

Static and dynamic reapon«e of orthotropic plate« with 
freely «upponed oppMita edge« I« di«cu««ed. Static deflec- 
tion of plete« under uniformly dlttributed load« wea deter- 
mined uting E. Gink«'« differential equation«. F.xact and 
approximate calculation« of natural frequencie« of tranivene 
oecillation« were carried out by mean« of the Rite method. 

SHELLS 
(AI«o«ee No«. 1702.1704) 

82-1714 
Aaalyiii of Cydie Plartkity, Fatigue wd Fracture of 
Thick-WdedCyUaden 
N. Tomita 
Pli.D. Thesis, Univ. of Illinois at Urbana-Champaign, 
232 pp (1981) 
UM DA8203617 

82-1715 
Stractaral   and Acouatk  Response of Sufameiged 
Axiiyminetric Shells 
A.J. Bronowicki and R.B. Nelson 

TRW Dynamics Dept., Redondo Beach, CA, "Compu- 

tational Methods for Infinite Domain Media-Struc- 

ture Interaction," Winter Annual Meeting of the 

ASME, Washington, DC, Nov 15-20, 1981, AMD- 

Vol. 46, A.J. Kalinowski, ed., pp 37-66, 11 figs, 5 

tables, 33 refs 

Key Word«: Shell«, Bodie« of revolution, Submerged «tiuc- 
tum. Frequency domain method. Interaction: «tructure- 
madlum. Interaction: «tructure-fluld, Acouttlc re«pon«e, 
Stiuctural re«pon«c 

The frequency domain re«pon«e of arbitrary cloeed «hell« 
of revolution Immerted in an infinite acouitic medium i« 
con«ldered. A reduction in dimen«ionallty of the problem 
I« achieved through a decompoaltion of motion Into clrcum- 
farentiel harmonic«. The acoustic relation i« thu« repre«ented 
a« an integral equation defined along the «hall meridian. Thi« 
relation, derived on the baal« of a Green'« function technique 
•eaturlng toroidal wave function«, I« applicable to «urtace« 
hMing arbitrary meridlanal «hape, including comer«. In order 
to mmn uniquenet» of solution. Interior equation« era 
appended to the «et of «urfaoe Integral equation«. The con- 
cept of an acouttlc element I« Introduced with meridlenal 
prstture variation determined by the retponte st s number of 
«urfscs pressure node«. 
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82-1716 
Modeling Tediniquw for Anatym of Stiffened SheB 
Stractum, Unng Computer Program ADIN A 
T.A. Giacofci 
David W. Taylor Naval Ship Res. and Dev. Ctr., 
Bethesda, MD, Rept.  No.  DTNSRDC-81/070, 29 
pp (Nov 1981) 
AD-A108 728 

Key Words: Stlffinara, Tramiint mponw, Stiftaned ihtlli, 
Mtthwnnical modelt 

Th« baam alamant avaiiabta in computar program ADINA it 
Inadäquate for tramient analyili of eccentrically stiffened 
•hall structure«, particularly when the lateral stability of the 
stlffener it of concern. As an alternative to modeling shell 
stiffenars with numerous continuum or transition elements, a 
stlffener modeling technique bated on the multipoint con- 
straint option in ADINA Is presented. This technique leads 
to significant reductions in the number of elements and 
solution degrees of freedom needed for accurate stlffener 
modeling, yet allows inclusion in the analysis of effects of 
out-of-plan* web distortion, longitudinal warping, and tor- 
sion. Stiffenets having various cross sectional geometries 
and boundary conditions have been modeled, and predicted 
response correletes well with experimental data. The ap- 
proach is of practical significance for large stiffened shell 
problems, especially nonlinear analysis. 

82-1717 
Analytical Method for Determining Seiamk Reaponae 
of Coaling Towen on Footing Foundation« 
P.L. Gould, 0. El-Shafee, and B.-J. Lee 

Dept. of Civil Engrg., Washington Univ., St. Louis, 

MO,  Rept. No. RR-60, NSF/CEE-81058,  169 pp 

(Oct 1981) 

PB82-148008 

Kay Words: Towers, Cooling towers. Shells, Shells of revolu- 
tion, Foundation!, Interaction: toil-structure 

The development of a finite element modal for the dynamic 
analysis of an axisymmatric thin rotational shell founded 
on a shallow ring footing is described. The model was devel- 
oped using high-precision rotational element* for the shell. 
Isoparametric solid elements for the soil, and an energy 
transmitting boundary at the ring footing. 

82-1718 
Aaynunetric  Free  Vibration« of Layered Conicd 
SMI« 

K. Chandrasekaran and V. Ramamurti 
College of Engrg., Perarignar Anna Univ. of Tech., 
Madras-600025, India, J. Mech. Des., Trans. ASME, 
lß4 (2), pp 453-462 (Apr 1982) 12 figs, 2 tables, 
14refs 

Key Words: Shells, Conical shells. Layered materials, Energy 
methods, Rayleigh-Ritz method. Vibration analysis 

Asymmetric free vibrations of layered truncated conical 
shells are studied. Individual layers made of special ortho- 
tropic materials and both symmetric and asymmetric stacking 
with respect to the middle surface are considered. An energy- 
method based on the Rayleigh-Ritz procedure Is employed. 
The influence of layer arrangements and that of the coupling 
between bending and stretching on the natural frequencies 
end mode shapes are analyzed. Experimental results from 
tettt on two shell models are provided for comparison with 
theoretical predictions. Numerical results based on extensive 
parametric studies are presented. 

RINGS 
(Also see Nos. 1731,1732,1733) 

82-1719 
Kinematics of Wave Proceaaea in Rings 
G. Markauskaite and L. Pataiiene 

Kauno polytechnikos institutas, Kaunas, Lithuanian 

SSR, Vibrotechnika,_l (31), pp 133-136 (1981) 4 

figs, 1 ref 

(In Russian) 

Key Words: Rings 

The kinematics of wave processes In rings were studied. Mode 
thspes of rings, used es exciters in the oscilletlon engines, 
were also considered. 

PIPES AND TUBES 
(Also «aeNoa. 1745,1837) 

82-1720 
Development of Acceptance Criteria for Piping Vi- 
bration Testing 
G. Listvinsky 

Ebasco Services, Inc., New York, NY, "Vibration in 
Power Plant Piping and Equipment," Joint Confer- 
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ence of the Pressure Vessels and Piping, Materials, 
Nuclear Engrg., Solar Energy Divisions of ASME, 
Denver, CO, June 21-25, 1981. R.C. lotti, ed., pp 

39-46,10 figs, 1 table, 3 refs 

Kty Wordt: Piping tytttrm, NUCIMT powtr plant*. Vibration 
ttitt 

A methodology it prwenttd for MNdy •»» vibration tMtlng 
of nuelMr powtr plant* piping ivitaim. To ilmplify and 
minimi»» the tatting affom, thraa lav«!i of tattt of dlffarant 
compiaxlty ara idantiflad. Succatiiva tatting lavali «houid 
ba u«ad only for tho«a portion! of piping for which tha 
rawltt on tha pracading lavali ara nagativa. Raipaetiva 
accapunca crltaria and ttiting raqulramanti ara givan. Tha 
lait laval of tatting It, in eutnc«, local forcad vibration 
analytit. Tha approach davtlopad it appiicabla to ttaady 
ttate vibration tatting of sv, f' ..i e-typa ttructura. 

Kay Wordi: Piping ivitamt, Nuelaar powar plantt, Saiwitlvity 
analytit 

In oidar to facilitate tha dynamic datign proeatt of powar 
plant piping tyttamt it it detirad to have a method that 
doet not require a trlal-and-arror procedure bated on total 
ttiucturai tyttem ra-enalytlt or re-detlgn. In this paper a 
new temltivity analytit method it presented that ailowt 
the detigntr to make ttiucturai modlfleationt to optlmiie 
the datign with ratpect to vibration or teitmic ratlttance. 
To implement thit method the ttructural re«>onta it firat 
expretted In term of the tyttem eigendata. An efficient 
procedure for determining tentitivlty of the ttructural re- 
tponte to chtnget In Individual ttructural tyttem parameters 
it then developed utiliiing the eigenvalue and eigenvector 
derivativ« with reipect to the tyttem detign parametert. 
An example of e lumped men ttructural modal with four- 
degree-of-freedom it uted to llluttrete the technique. 

82-1721 
Mathematical Baais of a Dynamic Stractural Analyas 
Method for Piping 
K. Gordis 
Appl. Mech. Section, Ebasco Services, Inc., Geneva, 
Switzerland, "Vibration in Power Plant Piping and 
Equipment," Joint Conf. of the Pressure Vessels and 
Piping, Materials, Nuclear Engrg., Solar Energy Divi- 
sions of ASME, Denver, CO, June 21-25, 1981. R.C. 
lotti and M.D. Bernstein, eds., pp 13-23 

Key Wordt: Piping tyttemi, Nucleer power plantt 

The peper dealt. In a coherent mathematical manner, with e 
number of theoretical end prectlcel problemi involved in 
the solution of dynamic structural problems encountered 
for piping systems in nucleer power pientt. 

82-1722 
A Senativity Anaiyäa of Vibration in Power Plant 
Piping Syitama 
D.S. Young 
Harry J. Sweet and Assoc, Inf., Houston, TX, "Vi- 
bration in Power Plant Piping and Equipment," Joint 
Conf. of the Pressure Vessels and Piping, Materials, 
Nuclear Engrg., Solar Energy Divisions of ASME. 
Denver, CO. June 21-25, 1981. R.C. lotti and M.D. 
Bernstein, eds., pp 25-30,1 fig, 3 tables, 14 refs 

821723 
Experimental and Analytical Reiulta of Hart Induced 
Seiank Studies at HDR 
G.L. Thinnes and R.G. Rahl 
EG and G Idaho, Inc.. Idaho Falls. ID, Rept. No. 
EGG-2158,194 pp(Nov 1981) 
NUREG/CR-2463 

Key Words: Piping tyttemt. Nuclear reactor componentt, 
Ground motion. Underground explosions 

The response of nucleer power plant piping tyttamt tufaiected 
to ground excitetlon hat been ttudled. The HDR It a dacom- 
mlttioned reeetor being uted for ttructural and hydraulic 
rataerch. Analytical comparitont to the tatted ttructural 
response of the HDR reclrculatlon loop piping to explosive 
and sheker Induced excitetlont were made. Acceleration 
ratuitt of lineer end nonllneer transient time history analytet 
were compered to aeceleromater data racordad on the 
piping loop in response to en explosive cherge detonated In 
the ground outtide the reactor containment building. Modal 
analytet were elto performed and compared to retultt of 
experlmentel tests which excited the piping tyttem with 
mechenicei shakers. 

82-1724 
A Prognm for Preoperational Vibration Testing of 
Nuclear Power Plant Piping 
K.N. Chow, G. Listvinsky, J. Flaherty, and L. Rogers 
Ebasco Services, Inc., New York, NY, "Vibration in 
Power Plant Piping and Equipment." Joint Conf. of 
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the Pressure Vessels and Piping, Materials, Nuclear 
Engrg.. Solar Energy Divisions of ASME, Denver, 
CO, June 21-25, 1981. R.C lotti, ed., pp 47-52, 
3 figs, 3 tables, 5 refs 

Kty Words: Piping lyittmi, Nuclur pomt plants. Vibration 
tMti, Vibration maaturtmtnt 

An approach to implafnantlng a tatt program for praopara- 
tional and itart-up vlbiation monitoring and tatting of 
nuclaar powar plant piping, in particular for piping outtida 
tha Raactor Coolant Prtwurt Boundary, it pratantad. Thit 
program has baan davaiopad to attura railabiiity and plant 
tafaty with ratpact to vibration whlia minimizing cott and 
dalay during plant ttart-up. Thit it aecomplithad by parform- 
Ing at much anginaaring and analytlt prior to actual tatting 
aa practical. Contidaration for ttlactlng fluid tyttam oper- 
ating modat and iuttiflcationt for tha uta of tlmpilfiad vibra- 
tion maaauiamant tachnlqun art pratantad. Prallminary 
tatting axparianca uting tlmplifiad maaturamant tachnlquat 
it brlafly dltcuttad. 

82-1726 
Evduation of Pipe Support Stif&MM and Its Effect 
on Piping Response 
T.Y. Chow, C.H. Chen, and O. Bilgin 
Stone and Webster Engrg. Corp., Cherry Hill Opera- 
tions Ctr., Cherry Hill, NJ, "Current Topics in Piping 
and Pipe Support Design," Joint Conf. of the Pressure 
Vessels and Piping, Materials, Nuclear Engrg., Solar 
Energy Divisions of ASME, Denver, CO, June 21-25, 
1981. ASME-PVP-Vol. 53. E. Van Stijgeren, ed., pp 
106-116,10 figs, 1 table, 3 refs 

Kay Wordt: Piping tyttamt. Support!, Nuclaar powar plants 

In parformlng ttratt analytlt of nuclaar piping tyttamt, tup- 
port ttiffnatt vaiuat are firtt attlmatad anl utad aa inputt 
to ptadict tha mpontat of tha piping tyn?mt. Howavar, 
tha actual tupport ttiffnatt vaiuat will not ba known until 
tha tupportt ara datignad. Tha diffaranca batwaan tha actual 
tupport ttiffnatt and that utad in pipa ttratt analytlt may 
introduca changat in tha piping ratponta. Tharofora, It It 
datirabla to davalop tlmpilfiad criteria to ataaat tha ade- 
quacy of tha piping tyttam with dlffarancat batwaan atti- 
mattd and actual tupport ttlffnattat. 

82-1725 
Dynamic Analyais Techniques - A Sensitivity Study 
for Piping Systems at ■ Nuclear Power Plant 
H. Suryoutomo and R. Bacher 
Earthquake Engrg. Systems, Inc., San Francisco, CA, 
"Current Topics in Piping and Pipe Support Design," 
Joint Conf. of the Pressure Vessels and Piping, Mate- 

rials, Nuclear Engrg., Solar Energy Divisions of 
ASME, Denver, CO, June 21-25, 1981. ASME-PVP- 
Vol. 53. E. Van Stijgeren, ed., pp 159-171, 3 figs, 

3 tables, 4 refs 

Kay Wordt: 
analytlt 

Piping tyttamt, Nuclaar power plant». Saitmic 

Tha original taitmie analytlt of tha piping tyttamt for a 
nuclaar power plant contldaiad two different teitmlc load 
catet. Each case rapratented tha ratponte due to a combina- 
tion of the vertical component and one of the two orthogon- 
al horizontal componantt (N-8 or E-W) of an earthquake. 
Tha highatt ratponte of the two load catet wet utad to evalu- 
ate the piping tyttamt. Tha ttudy pratented wat performed 
to evaluate the difference» In the piping ttrattet and pipe 
tupport loads obtained from theta two analytical approaches. 
Thit ttudy alto includat the effect of the differential teitmlc 
anchor movamantt, calculated tupport ttlffnattat and tha 
effects of clotely ipaced mode» In tha modal summation pro- 
cedure, and comparet the relative ratultt of the two analyti- 
cal approachet. 

82-1727 
Optimum   Rigid   Support   Spacing   for   Eccentric 
Operator Valves 
J. Gorga, E. Montgomery, and M. Ramchandani 
Burns and Roe, Inc., Oradell, NJ, "Current Topics 
in Piping and Pipe Support Design," Joint Conf. of 
the Pressure Vessels and Piping, Materials, Nuclear 
Engrg., Solar Energy Divisions of ASME, Denver, 
CO, June 21-25, 1981. ASME-PVP-Vol. 53. E. Van 
Stijgeren, ed., pp 117-143, 9 figs, 2 tables, 7 refs 

Key Wordt: Piping tyttamt. Support», Valve» 

Tha ratultt and technical impllcatlont of the optimum tup- 
port configuration utad in eccentric operator type velvet 
are examined. The approach pratented developt an equivalent 
rigid rattraint »pacing criteria uting a rotatory inertia mathe- 
matical model. Thit model it baaed on the formulation of 
eccentric matt trantfar matricet. The frequency equationt for 
concentric and eccentric valve man modelt are compared. 
Uting a frequency datign criteria the maximum allowable 
•pan length» are derived. In light of the stringent require- 
ment» for valve qualification In the nuclear Induttry, guide- 
line» in the form of timplif led computational procadurat and 
tablet are provided for In plane and out of plane vibratory 
modat uting pipe flexibility, valve/operator Inertia and 
eccentricity. 

85 



»*'r*»<wwtf
IM 'iw -.-.■vitvB- 

82-1728 
Effecti of Support StiffheM on Pipe Vibration 
M.Z. Lee 

Dept. of Specialty Engrg., Gilbert/Commonwealth, 

Reading, PA, "Vibration in Power Plant Piping and 

Equipment," Joint Conf. of the Pressure Vessels and 

Piping, Materials, Nuclear Engrg., Solar Energy Divi- 

sions of ASME, Denver, CO, June 21-25, 1981. R.C. 

lotti and M.D. Bernstein, eds., pp 31-38, 5 figs, 2 

tables, 3 refs 

Key Wordi: Piping tyiMmi, Supports, Stiffemr efftct». 
Beams, Springs, Seismic response 

The effects of support flexibility on piping vibration are 
studied by considering the lateral vibration of beams sup- 
ported by springs. The seismic responses of flexibly sup- 
ported pipes, including acceleration, shear, moment, and 
deflection, are compared to those of rigidly supported 
pipes. Parameters reflecting the effects of natural frequency, 
mode shapes, and participation factors on those responses 
are given. Several methods of characterizing support stiff- 
ness used in the industry are studied. A mathematical deriva- 
tion is given to explain the key concept of the effect of 
support stiffness on frequency-shift. The frequency Invariant 
method of controlling seismic responses is given and applied 
to seismic support spacing criteria to Justify many support 
types which would be unacceptable by a support deflection 
or a support frequency criterion. 

82-1729 
Static Sttew-Inteiuity Factors and Dynamic Crack 
Propagation  in  Pipes. Annual  Report, September 
1981 
A.F. Emery, A.S. Kobayashi, and W.J. Love 

Dept. of Mech. Engrg., Washington Univ., Seattle, 

WA, Rept. No. EPRI-NP-2024, 206 pp (Sept 1981) 

(Microfiche only) 

DE82900365 

Key Words: Pipes (tubes). Crack propagation. Fatigue (mate- 
rials). Computer programs 

Predictive models for critical flaw sizes. Initiation and propa- 
gation of dynamic cracks In pipes, and the behavior of 
dynamic crack propagation in compact specimens are de- 
scribed. Parametric results are reported that may be used 
to predict critical flaw sizes for the initiation of a running 
crack as well as the crack propagation rate under fatigue In 
precracked pressurized and thermally shocked cylinders 
and nozzle-cylinder Intersections. Fundamental properties 
governing rapid crack propagation and crack arrest are da- 
scribed, as are studies on the Initiation and propagation of 

circumferential through cracks in pipes subjected to axial 
tension. 

82-1730 
On Turbulent Secondary Flows in Pipes of Noncircu- 
lar Croia-Section 
C.G.Speziale 

Dept. of Mech. Engrg., Stevens Inst. of Tech., Ho- 

boken, NJ 07030, Intl. J. Engrg. Sei., 20 (7), pp 

863-872 (1982) 2 figs, 13 refs 

Key Words: Pipes (tubes). Turbulence 

The origin of turbulent secondary flow In pipes of noncircu- 
lar cross section is examined from a theoretical standpoint. 
It is proven mathematically that secondary flows result from 
a nonzero difference in the normal Reynolds stresses on 
planes perpendicular to the axial flow direction. It is shown 
that the K - 6 model of turbulence has no natural mechanism 
for the development of secondary flow while the currently 
popular second-order closure models do. The implications 
that this has on turbulence modeling are discussed briefly. 

82-1731 
Exploration of Dynamic Stability of Manometrical 
Tube 
M. Tulegenov 

Arkalikskii  pedagogitcheskii  Institut  im. T. Altin- 

sarina, USSR, Vibrotechnika.i(31 ),pp 55-61 (1981) 

2 figs, 5 refs 

(In Russian) 

Key Words; Tubes, Circuler tubes. Internal pressure. Dy- 
namic stability 

An algorithm for the calculation of parametric vibrations of 
a manometrical tube is developed. Equations for solving low 
amplitude vibrations caused by Internal pressure pulsations 
are presented. In the first approximation, by means of 
Qalerkln's formula, the system Is reduced to the ordinary 
differential aquation. The stability diagram of the mano- 
metrical tube is obtained, which enables to define material 
characteristics and geometry of the tube and thus ensure 
Its dynemlc stability under the given amplitude and pressure 
pulsations. 

28-1732 
Definition of Frnpienciei and Fonna of Free Oactla- 
lions of the Manometrical Tube 
M. Tulegenov 
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Arkalikskii  pedagogicheskii  Institut,  im.  T. Altin- 
sarina, USSR, Vibrotechnika, 2.(32), pp 33-38 (1981) 
2 figs, 7 refs 
(In Russian) 

Key Words: Tubat, Circular tube«. Natural fraquanclat, Moda 
ihapat, Intamal praaaura 

An algorithm for numarlcal analytii of fraquanclat and moda 
«hapai of fraa oscillation of tha manomatrical tuba Is pra- 
santad. Tha aquation for calculating low fraquancy oscilla- 
tion of tha circular axis tuba undar intamal prassura is givan. 
Using tha mathod of initial paramatars tha first thraa fra- 
quanclas and corresponding latant vectors for several pres- 
sures are calculated. Since all parameters are dimensionless, 
the results can be used in the dynamic analysis of various 
manomatrical tubes. 

82-1733 
OaciUatioiu of the Manometrical Tube under the 
Influence of the Outäde Inertiil Field 
0. Naraikin and M. Tulegenov 

Moskovskoe visshee technicheskoe uchilishche im. 

M.E. Baumana, USSR, Vibrotechnika, 2. (32), pp 

67-75(1981) 3 figs, 9 refs 

(In Russian) 

Key Words: Tubes, Circular tubes. Random excitation, 
Inartial forces 

An algorithm describing oscillations of a manomatrical tuba 
in a random inartial field is presented. A system of equations 
is given to predict low ascillations of a circular axis tuba 
undar internal pressure in a random external inartial field. 
The surface of tha tube coincides with the surface of tha 
inartial field. The correlation function and the full displace- 
ment dispersion of free and of the tube during arbitrary 
random exposure wen derived. Time dependency of the 
mean square deviation on the full displacement of the free 
end of the tube under a white noise disturbance is obtained. 

821734 
Flow-induced Vibration of a Curved Tube Array 
Subject to Liquid Croaa Flow 
J.A. Jendrzejczyk and S.S. Chen 

Components Tech. Div., Argonne Natl.  Lab., Ar- 

gonne, IL, "Vibration in Power Plant Piping and 

Equipment,"  Joint Conf.  of the Pressure Vessels 

and Piping, Materials, Nuclear Engrg.. Solar Energy 

Divisions of ASME, Denver, CO, June 21-25, 1981. 

R.C. lotti and M.D. Bernstein, eds., pp 5-11, 9 figs, 

1 table, 4 refs 

Kay Words: Curved pipes, Tubas, Tuba arrays, Fluid-Induced 
excitation. Natural frequencies 

Results of tests of a curved tube array In air. In stationary 
water, and in flowing fluid are presented. A curved tuba 
array can be subjected to fluldalastic instability which Is 
similar to that in a straight tuba array. However, in a curved 
tuba array, tube natural frequencies ere different In two 
directions and there are frequency variations among different 
tuba rows; the critical flow velocity and instability moda 
are not the same as those of tha corresponding straight tuba 
array. Based on the experimental data, and a mathematical 
consideration, it can be concluded that some of tha Insta- 
bility modes will not occur in a curved tube array; therefore, 
the critical flow velocity established for straight tuba arrays 
can be considered as a conservative estimate for a correspond- 
ing curved tube errey. 

82-1735 
Tranavene impact on Fhiid-Filed Cylindrical Tubea 
F. Katsamanis and W. Goldsmith 
Naval College, Athens, Greece, J. Appl. Mech., Trans. 
ASME, 49 (1), pp 149-156 (Mar 1982) 10 figs, 3 
tables, 10 refs 

Key Words: Tubes, Cylinders, Fluid-filled containers. Impact 

An analytical and experimental study was conducted regard- 
ing the effects produced by transverse impact of sphericsl 
steal prejectiias on circular elastic tubes either empty or 
containing stationary or flowing fluids. Similar teats were 
also executed on acrylic (PMMA) tubes that exhibit visco- 
elastic behavior. 

82-1736 
Fundmental Frequeaciea of U-Tubea in Tube Bun- 
dlea 
P.M. Moretti 
Oklahoma State Univ., Stillwater, OK, "Vibration 
in Power Plant Piping and Equipment," Joint Conf. 
of the Pressure Vessels and Piping, Materials, Nuclear 
Engrg., Solar Energy Divisions of ASME, Denver, 
CO, June 21-25,1981. R.C. lotti and M.D. Bernstein, 
eds.,pp 1-4,3%, 12 refs 
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Kay Wordt: Tub« arrayi, TubM, Hwt «xehtngan, Funeta- 
manttl f raqutncy 

Th» natural fraquanetat of U-tubM on multlplt wpporti 
hw« btan itudtad M • comptomant to th« wthor'i pravloui 
work on tha vibration of straight haat-axehmgar tuba». A 
rapid attlmation procadura for fundamantal fraquanclaf 
of tubat with lycnmatrlcal support tpacingi hü baan davai- 

82-1737 
Dynanic Behavior of a Buried Pipe in a Seianic 
Emnramicut 
S.K. Datta, A.H. Shah, and N. El-Akily 
Dept. of Mach. Engrg., Univ. of Colorado, Boulder, 
CO, J. Appl. Mech., Trans. ASME, 49 (1), pp 141- 
148 (Mar 1982) 13 figs, 2 tables, 13 rets 

Kay Words: Ufa Una systems, Pipss (tubs«). Underground 
stnieturas. Seismic response, Shalls, Cylindrical shells. Elastic 
madia 

Axisymmetrlc dynemlc response of a burled pipe due to en 
Incident compressionai wewe is the subject of this investige- 
tion. The pipe has been modeled es a thin cylindrical shell 
of linear homogeneous Isotropie slsstic msttrlal embedded 
in e lineer Isotropie homogeneous elastic medium of infinite 
extent. The response characteristics of the pipe due to 
changas in tha material properties of tha surrounding medium 
have been cerafuily studied. It is found that even et long 
wwelangths and low frequencies, tha dynamic response Is 
significantly eiterad by the changas in tha Poisson's ratio 
and the rigidity modulus of the surrounding madium. Fur- 
ther, It is found that there ere reel resonant frequencies of 
the pipe that are also significantly dependent on these 
quantities, es well as on the wevalangth. 

Key Words: Ducts, Fluid-filled conteiners, Sound propega- 
tion. Finite element technique 

Solutions of the equetlons which describe sound propagetion 
in nonunlform ducts containing flow are computed with e 
finite element approach. A least squerst approach is con- 
sidered end compered to e Qelerkin epproeeh. The leest 
squeras problem is solved using en Iterative method end 
compered with results obtained using direct Qeusalen ellml- 
netion. The eecureey of linear basis functions on triangles, 
bilinear basis functions on reetengles, end biquedretic besls 
functions on rectengln are compered. For the nonunlform 
ducts, tha use of quedrlletereit as elements end en Isopere- 
metric map ere considered. 

821739 
The Excitation of Compresaor/Duct Syatcma 
R.E. Peacock and D.K. Das 

Naval Postgraduate School, Monterey, CA, "Fluid- 

Structure Interactions in Turbomachinery," Winter 

Annual Meeting of the ASME, Washington, DC, 

Nov 15-29, 1981, W.E. Thompson, ed., pp 71-78, 

14 figs, 1 table, 5 refs 

Key Words: Ducts, Compressors, Cyclic loeding, Fluid- 
induced excitation, Interaction: structure-fluid, Turboma- 
chinery 

A series of exparlments is reported In which the flow through 
e compressor/duct combination wea perturbed in e cyclic 
wey. Tha unsteedy flows gsnerated were mepped through 
the system In the regime of steble compressor operations end 
the variation of their magnitude evaluated. It was found 
that In approeching the stability limit the stegnetion pressure 
pulses tended to be magnified end that the position of the 
stebillty limit line depended both upon the meen operating 
point of the compressor end the pulsetlon cherecteristlcs. 

DUCTS 

82-1738 
A Finite Element Method for Computing Sound 
Propagation in Ducta Containing Flow 
D.W. Quinn 
Air Force Wright Aeronautical Labs., Wright-Patter- 
son AFB, OH, Rept. No. AFWAL-TR-81-3Cie7, 31 
pplSept 1981) 
AD-A108 836 

82-1740 
Application of Steady Stale Finite Element and 
Tranaient Finite Difference Theory to Sound Propa- 
gation in a Variable Area Duct: A Compariaon with 
Experiment 
K.J. Baumeister, W. Eversman, R.J. Astley, and J.W. 
White 
NASA Lewis Res. Ctr., Cleveland, OH, Rept. No. 
NASA-TM-82678, E-960, 14 pp (1981) (Pres. at the 
7th Aeroacoustics Conf., Palo Alto, CA, Oct 5-7, 
1981) 
N82-15847 
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Kty Wordr. DueQ, Variabl« crow NCtlon, Sound WMH, 

Ww» propagation, Flnita alamant tKhniqua, Flnlta dlf- 
famnca tachnlqua 

Sound propagation without flow in a ractanguiar duct with 
a convarging-dlvarging araa variation wai ttudiad axpari- 
mantaily and thaoratlcaily. Tha araa variation wa* of tuffl- 
ciant magnitude to produce iarga rafiactlont and induea 
modal Kattaring. Tha rmt (root-maan-iquarad) pranura 
and phaw angle on both tha flat and curved turfaea ware 
maaiurad and tabulated. Tha ttaady state finite element 
theory and tha trantlant finite difference theory are in 
good agreement with tha data. It it concluded that numeri- 
cal flnlta difference and finite element theoriei appear 
Ideally suited for handling duct propagation problems which 
encounter Iarga araa variations. 

82-1741 
On the Influence of the Noazle External Configura- 
tion on the Radiated Screech and the Decay of 
Superaonk Jets 
G.M. Carlomagno, C. lanniello, and P. Vigo 

Inst.  of Aerodynamics,  Univ.  of Naples, Naples, 

Italy 80125, Arch. Acoust.,6 (2),pp 123-134 (1981) 

6 figs, 21 refs 

Key Words: Nozzles, Jet noise. Noise generation 

The behavior of screeching Jets exhausting from an axisym- 
metric convergent-divergent nozzle was studied. Compressed 
nitrogen was used to obtain nozzle stagnation pressures from 
0.16 to 1.4 MPa (absolute), i.e., conditions of overaxpandad, 
correctly expanded and underaxpanded streams at the nozzle 
exit section. The let exhausted into a free field room and 
tests were performed for several nozzle external configura- 
tions. Measurements were made in terms of noise level 
emitted by the jet and impact pressure downstream. 

Methods used In estimating tall pipe radiation eharactaristlca 
are reviewed. The pressure reflection coefficient and tha 
radiation Impedance of a tail pipe with a moving medium 
are evaluated from standing wave measurements at discrete 
positions. Empirical relations for the pressure reflection 
coefficient (modulus and phase angle) and tha radiation 
resistance and reactance in the presence of mean flaw, an 
derived from experimental observations In circular pipes of 
different diameters. 

82-1743 
Deteimination of Two-Stroke Engine Exhaust Noiae 
by the Method of Characteristki 
A.D. Jones and G.L. Brown 

NASA Langley Res. Ctr., Hampton, VA, Rept. No. 

NASA-TM-Ö4061.48pp (June 1981) 

N82-13827 

Key Words: Engine noise. Ducts,Sound propegation. Method 

of characteristics 

A computatlonel technique was developed for the method of 
cheracteristlcs solution of e one-dimensionel flow in e duct 
es applied to the wave action in an engine exhaust system. 
By using the method, it was possible to compute the un- 
steady flow in both straight pipe end tuned expansion cham- 
ber exhaust systems es matched to the flow from the cylinder 
of e small two-stroke engine. The radiated exhaust noise was 
then determined by assuming monopole radietion from the 
tailpipe outlet. Very good agreement with experiment on an 
operation engine was achieved in the calculation of both the 
third octave radiated noise end the associated pressure 
cycles at several locations in the different exhaust systems. 

BUILDING COMPONENTS 
(Also see Nos. 1701,1765) 

821742 
Radiation Impedance of an Unflanged Pipe with 
Mean Flow 
V.B. Panicker and M.L. Munjal 

Dept, of Mech. Engrg., N.S.S. Engrg. College, Palgat 

678 008, India, Noise Control Engrg., Ifl (2), pp 

48-51 (Mar-Apr 1982) 4 figs, 17 refs 

Key Words: Exhaust systems. Pipes (tubes). Exhaust noise. 
Acoustic impedance 

82-1744 
Stracturai Wdh in Earthquike-Reaiitant Bnfldtap: 
Dynamic Amtym of laolated Stracturai Wals. De- 
velopment of Design Procedure • Design Force Levels 
A.T. Derecho, M. Iqbal, S.K. Ghosh, M. Fintel, and 
W.G. Corley 
Construction Tech. Labs., Portland Cement Assn., 
Skokie, IL, Rept. No. NSF/CEE.81061. 366 pp 
(July 1981) 
PB82-147794 
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Kty Word»: Wallt, Earthquak« rwiittnt itruetum, Ground 
motion, Onign techniquet, Computar progrwni 

A proctdure it uMd to Mtabllih MtlmatN of itwigth, itiff- 
ntn, and deformation dtmand« of iwiatad itructurai walk 
Mbiactad to ground motions of varying inttmlty, Tha 
invntigation charactarizat aarthquaka ground motions to 
Hiect critical input motions, Idantifias tha most significant 
itructurai and ground motion paramatart, and formuiatas a 
simple design procedure for correlating earthquake demands 
with structural capacities. The computer program that was 
used to analyze the veriablas, DRAIN-2D, is described. The 
compilation of maximum or near-maximum values of the 
significant response quantities is shown to be a major step in 
determining design force levels for earthquake-resistant 
itructurai walls. The procedure, which is based on funda- 
mental period and flexural yield level, is illustrated for the 
ceie of twenty-story walls subjected to input motions. 

82-1746 
On «he Method of Solving Chaneteiistie Vduet 
Problem 
V. Kostrov 
Moskovskii ordena Lenina aviatsionnii Institut im 
Serno Ordzhonikidze, USSR, Vibrotechnika.^OS), 
pp7-14(1981)7fi88.2ref8 
(In Russian) 

Kay Words: Structural members. Natural fraquanclas, Varl- 
ational methods. Finite difference method 

A numerical-analytical method for solving characteristic 
value problems Is presented. It is bated on tha Viatov-Kan- 
torovitch variationai method and the finite difference meth- 
od. Numerical caiculationi of natural frequencies of conical 
and cylindrical members are presented. 

82-1745 
Multiple Floor Response Spectral Anaiyni Concept 
and Modeling ConaideratJons 
M.J. Yan 
RCS Component Engrg., The Babcock and Wilcox 
Co., Nuclear Power Generation Div., Lynchburg, VA, 
"Current Topics in Piping and Pipe Support Design," 
Joint Conf. of the Pressure Vessels and Piping, Mate- 
rials, Nuclear Engrg., Solar Energy Divisions of 
ASME, Denver, CO, June 21-25, 1981. ASME-PVP- 
Vol. 53. E. Van Stijgeren, ed., pp 145-157, 5 figs, 
2 tables, 6 refs 

ELECTRIC COMPONENTS 

Key   Words: 
Supports 

Floors,  Piping  systems. Spectrum enelysii. 

Most piping systems are supported et several locations where 
floor response spectra are defined. Current solution tech- 
niques applied to such systems use either e single envelope 
response spectral technique or e multiple response spectral 
technique. The first technique uses theory derived bated 
on e single ground excitation to the building foundation. 
The single response spectrum input is obtained by enveloping 
the given response spectra. The second technique uses theory 
derived based on multiple ground excitations to pipe lines 
or other structures supported at more than one ground point, 
not floor attachment point. A modified method Is proposed 
which is beted on the floor response spectral input. The 
method considers the piping system and its supporting 
building to be coupled at tpecified multiple anchor points. 
The coupled structure It then considered as a light secondary 
system and decoupled from the structure as required. The 
ground response spectra are input to the secondary piping 
system at the multiple anchor points, which are considered 
to be fixed. 

MOTORS 

82-1747 
VibratioMl Mercury Commutator Equipment Dy- 
namica. 1. Traantion of Motion Conditioos 
D. Gvaldiene and V. Ragulskiene 

Kauno polytechnikos institutas, Kaunas, Lithuanian 

SSR, Vibrotechnika, 1 (36), pp 139-143 (1981) 5 

figs, 5 refs 

(In Russian) 

Key Words: Motors, Transient response 

The results of theoretlcel Investigation on dynamics of 
transitory motion conditions of vibrationel mercury com- 
mutator equipment are presented and tha differential equali- 
zation of mercury drop motion Is obtarved. Tha highest 
characteristics of mercury drop acceleration era presented. 
Some single pulte characteristics tie given. 

82-1748 

Vibrational Mercury Commutator Equipment Dy- 
nanica. 2. Steady State Motion ConditioM 
D. Gvaldiene and V. Ragulskiene 
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Kauno polytechnikos institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika, 2. (36), pp 145-149 (1981) 9 
figs, 4 refs 
(In Russian) 

Random Vibration Environments," Proc. of the 
Meeting of the Institute of Environmental Sciences, 
Mar 25-26, 1982, Los Angeles, CA, pp 93-98, 7 figs, 
2 refs 

Kty Word«: Motora, Trtntlant rMponw 

Tht rtiulta of thtorttical Invfitlgstion on dyntmlc« of 
•tMdy-ttaM motion condition! of vibratlontl mareury 
commutator art pratantad. Araaa of axiitanca and itablllty 
of condition! of motion ara datarmlnad. Valoeity rata 
charaetariitlci tutvay it givan; tha infiuanc« of wild and 
VIKOU! friction and rattttanca forcw ara clarlflad. Tha 
tfflciancy of vibrational marcury commutator li datarmlnad. 

ELECTRONIC COMPONENTS 

Kay Words: Elactronlc aquipmant, Packaglng, Random vibra- 
tion, Vibration tatti, Fatlgut Ufa 

An alaetronlc packaging tyitam eompriiad of harmatie chip 
carrian that wara mountad on a larga earamlc aubatrata 
which in turn wai mountad on a printad wiring board was 
ttap-atranad at random vibration lavali baglnning at 4.8 
grmt. Failura occurrad at tha wbitratt laadt aftar about 
1H minutat of vibration at 16 grmt. Damping wai addad 
to tha lyttam by Intartlng a illicona rubbar plug batwaan 
tha oaramic wbatrata and tha printad wiring board. Again 
failura occurrad at tha iaadi aftar vproximataly 1 minuta 
of tatting at 19 grim. It wai ihown that tha fatlgua Ufa of 
tha iaadt could ba pradletad with raaionabla accuracy by 
using tlmpla analyiii tachnlquat. 

' 

824749 
Teat Data on Leadleaa Gtip Caniert with Ceramic 
Suhetrates in Severe Random Vibration Environments 
J. Henderson 
Litton Guidance and Control Systems, Woodland 
Hills, CA, "Designing Electronic Equipment for 
Random Vibration Environments," Proc. of the 
Meeting of the Institute of Environmental Sciences, 
Mar 25-26, 1982, Los Angeles, CA, pp 83-86, 6 figs 

Kay Word«: Elactronlc aquipmant, Random axcltation, Da- 
!ign tachnlquat 

Tha pratant trend of tyitam datlgn and davaiopmvnt It 
toward compactnati; i.a., to aiiow at many function« In tha 
«maila«t voiuma ai poniblt. To aehiava thit, alactronlct 
avolutlon bagint through ttapt of a hybrid, an intagratad 
circuit, imall tcala Integration, madium ical« intagratlon, 
and larga tcala integration (LSI). Raiativaly naw In tha 
alaetronlc packagat ara tha harmatie chip carrian (HCC) 
that ara having widatpraad aecaptanca. LSI tachnology, 
coupled with HCC packaging concept, offart dantlty that 
It two to five timat mora danta than convantlonai dual-in- 
lina or fiatpack concept«. 

82-1750 
Random Vibration Testing and Anityas of a Large 
Ceramic Snhatnte Aaeemlity 
H. Gurien 
Litton Guidance and Control Systems, Woodland 
Hills, CA,   "Designing  Electronic  Equipment for 

82-1751 
Wear of Connector Contacts Exposed to Relative 
Motion 
RAWilk 
ITT DCD, Nutley, NJ, "Designing Electronic Equip- 
ment for Random Vibration Environments," Proc. 
of the Meeting of the Institute of Environmental 
Sciences, Mar 25-26, 1982, Los Angeles, CA, pp 77- 
81,4 figs, 1 table, 4 refs 

Kay Worth: Electronic aquipmant, Connactort (alaetronlc 
aquipmant), Contact vibration, Wtar 

Ralativa motion batwaan matad eonnacton can laad to pre- 
matura tyitam failura dua to contact wear. Thi« motion 
can ba ganarated from vibration aneountarad in handling, 
traniportation, and taivlca. An invattigatlon of different 
ityla contact! (tuning fork, box, and circular) wet performed 
to datarmina their anduranca whan axpotad to ralativa mo- 
tion. Tha affactt of contact wear ara datcribad, and gulda- 
linat on connactor talaction and mounting ara provided to 
minlmlza thit wear and anhanc« tyitam rallabliity. 

82-1752 
Analyria and Teat of Ceramic Snbatratea for Paek- 
agisig of LeaAeaa Chip Canien 
A.E. Hathaway and C. Montano 
Alson E. Hathaway Inc., Pasadena, CA, "Designing 
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Electronic Equipment for Random Vibration Envi- 

ronments," Proc. of the Meeting of the Institute of 

Environmental Sciences, Mar 25-26, 1982, Los 

Angeles, CA, pp 49-51,4 figs, 1 table 

Key Words: Electronic equipment, Equipment reiponie, 
Rendom vlbretion. Gunfire effects. Fatigue life, Peckaglng 

This peper report! on the «nelytis end tett method« used to 
design the User Equipment Section of the Global Positioning 
System, Phase II at Magnawox Advanced Products & Systems 
Company. This effort follows a successful Phese I effort 
which demonstrated the capabilltlet of GPS to give precision 
loceting informetion to portable ground receiver stetlons. 
The Phase II equipments were designed to be Installed on 
nine different platforms for all three military services. Since 
the sets have a large number of common modules among 
them much of the equipment had to be designed to operate 
under a worst case combination of environments for ell 
nine applications. The equipments had to survive random 
vlbretion in two different forms: a normal random power- 
spectrei-denslty spectrum and a gun fire vibration composed 
of a random power-spectral-density superimposed on top 
of a sweeping sine weve vlbretion. 

Key Words: Random vibration, Aircraft equipment response. 
Equipment response. Design techniques 

This peper reviews a case In which the manufacturer of an 
airborne power supply felled to account for the effects of 
rendom vibration. Changes mede In order to pass qualifica- 
tion tests were readily accomplished once proper design 
principles were followed. The paper describes the faults 
uncovered and the solution to eech. 

82-1755 
Design for Long Fatigue Life in Random Vibration 
Environment 
J.M.Medaglia 

General Electric Co., Philadelphia, PA, "Designing 

Electronic Equipment for Random Vibration Envi- 

ronments," Proc. of the Meeting of the Institute of 

Environmental Sciences, Mar 25-26, 1982, Los 

Angeles, CA, pp 25-35,15 figs, 1 table, 20 refs 

Key Words: Random vibration. Fatigue life. Spacecraft 
equipment response, Equipment response. Root mean 
cubes, Thomson-Baron formula. Design techniques 

82-1753 
Design Guides for Random Vibration 
D.S. Steinberg 

Litton Guidance and Control, Woodland Hills, CA, 

"Designing Electronic Equipment for Random Vi- 

bration Environments," Proc. of the Meeting of the 

Institute of Environmental Sciences, Mar 25-26, 

1982, Los Angeles, CA, pp 13-15,3 figs, 2 refs 

Design parameters regarding the environment, structural 
response, and allowable load date ere discussed. Examples 
drewn from design of spececreft and windmill equipment 
show that for fatigue, the root mean cube response is a useful 
single amplitude for design life regerdless of the complexity 
of the life cycle load history. Another useful approach is 
the Thomson-Baron formula for the response of a single 
degree of freedom oscillator in e random amplitude environ- 
ment. Numerical methods end more approximate methods 
are discussed. 

Key Words: Rendom vibration. Electronic test equipment. 
Design techniques 

The author describes possible random vibration environments 
for electronic peckages end suggests several design approaches 
to control resonant peeks in order to control fatigue life. 

82-1754 
Design for Random - An Example 
G.K. Hobbs 
Justin Inst. of Tech., Inc., Santa Barbara, CA, "De- 
signing Electronic Equipment for Random Vibration 
Environments," Proc. of the Meeting of the Institute 
of Environmental Sciences, Mar 25-26, 1982, Los 
Angeles, CA, pp 17-18,2 refs 

82-1756 
Guidelines for Random Vibration Design of Electron- 
ic Equipment 
W.J. Vitaliano 

Harris Corp., Melbourne, FL, "Designing Electronic 

Equipment for Random Vibration Environments," 

Proc. of the Meeting of the Institute of Environ- 

mental Sciences, Mar 25-26, 1982, Los Angeles, CA, 

pp 19-24,8 figs, 3 refs 

Kay Words: Random vibration. Electronic test equipment, 
Design techniques 

This paper is a partial compilation of the euthor's IB years' 
experience in design and analysis of military electronic 
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•qulpmtnt. Sampl« ctlculatiom irt prntntad to gWt tht 
•ntlyit ■ »Impli method for MtMiIng tht tffKtt of random 
vibration on •Itctronic tqulprntnt. ExamplM art givan 
damonttratlng random vibration dealgn contldaratloni. 
Typical problem araai ratultlng from random vibration 
pmantad In thl« pipar Include hybrid laadi, ralayi, eryital 
otcillaton, and connectors. Guideline* are preeented for 
adequate itructural detign. 

82-1757 
Dcngniiig Electronic Equipment for Random Vibra- 
tion Environmente 
P.Y. Lee 
TRW, Redondo Beach, CA, "Designing Electronic 
Equipment for Random Vibration Environments," 
Proc. of the Meeting of the Institute of Environmen- 

tal Sciences, Mar 25-26, 1982, Los Angeles, CA, pp 

43-47,3 figs, 1 table, 2refs 

Key Wordi: Random vibration, Electronic teit equipment, 
Deilgn technique!. Spacecraft equipment 

Random vibration environments on ipece vehicles are due to 
e multitude of 'iifferent but significent load* - acoustic, 
turbulent boundary leyer, wake Impingement, oseiileting 
shocks, seperated flows, etc. These loads eppear on a vehicle 
at different places during different periods of It* treiectory 
end their intensity and excitation characteristics depend on 
both trajectory and geometric parameters. For the design 
of electronic equipment mounted Inside e vehicle, service 
ecoustlc loads are generally of the greatest concern. Random 
vibration design level* are e*tabli*hed by collecting the 
re*pon*e acoustic data on certain location* on the vehicle. 
The date are reduced in the form of power tpectral deniltie* 
(PSD). Since the Internal panels, either honeycomb or rein- 
forced sheet/plate structure, on which the equipments are 
mounted represent a large portion of the total aree exposed 
to acoustics, vibration levels based on sound pressure would 
invariably be maximum in the direction normel to the 
panels. The levels of random vibration both normal and 
parallel to the mounting panel on a typical exploratory-typa 
space vehicle are compared. It can be seen that at most 
frequencies the PSD I* twice a* high in one direction et In 
the other«. The equipment detign to be discuttad in this 
paper it suitable for mo»t but I* bett fitted for this type of 
random vibration equipment. 

Thermai/Stnictural Mech. Dept., Hughes Aircraft 
Co., Culver City, CA, "Designing Electronic Equip- 
ment for Random Vibration Environments," Proc. 
of the Meeting of the Institute of Environmental 
Sciences, Mar 25-26, 1982, Los Angeles, CA, pp 

53-57,3 figs, 12 refs 

Key Wordt: Optimization, Computer-aided techniques, 
Design techniques. Circuit boards. Electronic test equipment 

A computer program ha* been developed which enables the 
average designer, functioning In an Interactive mode at a 
terminal, to optimize the design of a printad-circult board 
for specified dynamic environments. The program takes the 
designer, by a logical and iterative procedure, through the 
steps of load defintlon, initial board configuration, boundary 
conditions and reinforcing provisions, to final board con- 
figuration. The goal of the program Is to ensure the boards 
do not undergo excessive flexure during Imposed vibratory 
loading, thereby preventing piece-part component lead 
fracture, which is the leading cause of circuit-board structural 
failure. The program utilizes well-proven, experimentally 
verified equation* for the anaiysi*. 

82-1759 
Random Vibration Effecta on Piece Part Appücstvv 
H. Luhrs 
TRW, Redondo Beach, CA, "Designing fcu •< > 
Equipment for Random Vibration Environnit,. 
Proc. of the Meeting of the Institute of Environmen- 
tal Sciences, Mar 25-26, 1982, Los Angeles, CA, p- 
59-64,4 figs, 3 tables, 6 refs 

Kay Word*: Circuit board*. Elect onlc tett equipment. Ran- 
dom vibration 

The aspect* of detlgninp for electronic piece parts In a ran- 
dom vibration environment I* the Mibject of thl« paper. 
Theee are the deflection and Inertlal load requirements for 
typical printed circuit board*, the part attachment to the 
board, and the vibration ipecificatlon* for the part Itself. 
The analytically and empirically derived limit* used were 
besed upon typical spacecraft electronic equipment detign*, 
and random vibration level*. Most of the electronic equip- 
ment I* used for communieatlont, data handling, and power. 
A typical random vibration ipecificatlon tpectrum it given. 

82-1758 
Computer-Aided Interactive Stnictunl Optimization 
of Printod-Cireuit-Board Dengn 
L.B.  Duncan,   R.E.   Holman, B.K.   Lagasse, L.W. 
Sakamoto, and W.H. Sunada 

82-1760 
Deaign of Cathode Ray Tubes for Uae in a Random 
Vibration Environment 
W.R. McCauley and J. Spector 
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Lawmnce LWermore Natl. Lab., Livermore, CA, 
"Deiigning EAectronic Equipment for Random VI- 
b'atlon "Hnvii'iments," Proc. of the Meeting of the 
institute of Environmental Sciences, Mar 25-26, 
1982,1  s Angeles, CA, pp 65-70,6 figs 

K»v v<orili: Random vibration, Elactronic tatt aqulpmant, 
i ml „'i tvchnlquai 

Datlgn o* a cathoda ray tuba for um In a random vibration 
anvironmant it not a trivial taak. Tha tasting of tha tuba to 
a random vibration ipacificatlon should ba dona wrtth graat 
cara. Minuta ehangai can occur within tha tuba which do not 
raadlly show up to tha unaldad aya but which altar tha 
maaning and accuracy of tha data diiplayad on tha tuba. 
Tha prawnca of thaia changat indicant that ttmcturw ara 
moving raiativa to aach othar intida tha tuba. Tha rttult of 
changat of thit typa may ba a pramatura failura of tha 
cathoda ray tuba. 

82-1761 
Power SuppUea  Deopied  for Raadom Vibratioii 
R.I. Dagle 
Litton Guidance and Control Systems, Woodland 
Hills, CA, "Designing Electronic Equipment for 
Random Vibration Environments," Proc. of the 
Meeting of the Institute of Environmental Sciences, 
Mar 25-26, 1982, Los Angeles, CA, pp 71-76,12 figs, 
1 table, 2 refs 

Kay Wordt: Random vibration, Elactronic tatt aqulpmant, 
Datlgn tachniqutt 

In tha datlgn of today's tystams and subaystams, individual 
moduias, circuit cards, and mounting chassis hsva to ba 
tuiiad to avoid tha amplification of isaonant fraquanclas. 
Tha powar supply, bacausa of Its walghty componantt, 
usually pratants unlqut problams. Aftar tha powar supply 
has baan optlmlzad to matt olactrlcal, tharmai, manufac- 
turabillty, rapairabliity raquiramants, a random vibration 
analysis somatlmts sands tha daslgn back to tha drawing 
board. Mathods ara polntad out to raduca this tbna con- 
suming problsm and to halp tha machanical dasignar of 
powar suppllat to ba atXt to racognlza, early In tha daslgn 
procass, faults or problams, and ba able to raaolva tham. 

82-1762 
EffeethreM« of Piedktive Computer Profrau in the 
DetifB of Noiae Banien - A Before ud After Ap- 
pioaeh. Part II-A. Find Report 
J.K. Haviiand and D.F. Noble 
Virginia Highway and Transportation Research C Jun- 
ell, Chariottesviile, VA, Rept. No. VHTRC-81-T54- 
PT-2A, FHWA/VA-81/55,59 pp (June 1981) 
PB82-1?/S»536 

Kay Words: Nolsa barrlars, Traftic roisa, Dailgn ttchnlquM, 
Coir jutar aidad tachniquas 

To avaiuata tha afflcaey of tha pmdlctivt computar i '0- 
grams usad to daslgn tha barrlars. noisa maasuramantr wara 
takan bafora and aftar const' ition of an aarth barm and 
plywood wall alongsida a hl^iwas. Tha äfftet of tha barriar 
was takan a tha diffaranca batwaan tha bafors and aftar 
dropoffs in nolsa lavals from tha roadsidt to tht location 
undsr study. Tha maasurad affacts wart comparsd to tha 
pradlcttd affacts. Lass than half of tf.t maasurad affacts 
vnara within 3 dB of tha prf sd valuas. Howtvtr. whan 
tha affactt of tha tlma of day • id human activity within tha 
ntlghborhood wara takan Into r Munt, 65% of tha noisa 
valuas obtainad during periods o> low human activity wart 
within 3 dB of tha pradlcttd vtiuat. Thus, it Is thought 
that tha computar program can ba affactivaly ussd in design- 
ing nolsa barrlars. 

82-1763 
Tranrient Waves Due to Raudomly Moving DUoee- 
tkm 
A.I. Beltzer 
Dept. of Aerospace and Mech. Engrg., College of 

Engrg., San Diego State Univ., San Diego, CA 92182, 
Intl. J. Engrg. Sei., 20 (7), pp 045-850 (1982) 2 figs, 
16 refs 

Kay Words:  Elastic waves, 
prooassas. Acoustic emission 

pre i.. Ht. hastic 

Stochastic motion of a dislocation and tht radifjb iU an 
consldarad In this paper. Tha darWad aquation ." tha 
relationships between the paramatars of radlatior , thota 
of a dislocation movamant. Tha axact solution it given for 
tha transient alastle waves of shot nolsa typa dua to a screw 
dislocation motion of finite duration. 

DYNAMIC ENVIRONMENT 

ACOUSTIC EXCITATION 
(Also saa Nos. 1741,1742,1743,1780) 
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SHOCK EXCITATION 

82-1764 
StatisÜed Chaneteihaftk« of Straag Grouad Mo- 
tkas Uaug Power Speetral Deuity Fuaetioa 

■■'.^«.^iälaiifi 



S.-S.P. Lai 

Dept. of Construction Engrg. and Tech., Natl. Tai- 

v.an Inst. of Tech., Tdipei, Taiwan Bull. Seismol. 

Soc. Amer., 72 (1), pp 259-174 (Feb 1982) 11 figs, 

1 table, 16 refs 

Key Words: Power tpectra, Spectral energy distribution tech- 
niques, Ground motion. Statistical analysis 

The spectral content and duration of some 140 strong- 
motion accelerograms are studied with an aim of quantifying 
the uncertainty of ground motion representation. Ground 
motions are characterized by the parameters of the Kanal- 
Tajimi spectral density function and by the strong-motion 
duration. Parameters are estimated for each record based 
on the method of spectral moments. The statistics and de- 
pendencies of the parameters are evaluated, and In particular, 
correlations between the Kanai-Tajimi parameters, peak 
ground acceleration, epicentral distance, end local magni- 
tude are investigated. The findings constitute the basis for 
characterizing seismic input for the purpose of safety assess- 
ment of constructed facilities. 

wave properties as a function of diaphragm-pressure ratio 
and shock-wave Mach numbers. The driver contained air at 
high pressure. A modified random-choice method together 
with an operator-splitting technique show the decay of a 
discontinuous frozen shock wave, a contact discontinuity, 
formation of a stationary shock structure, and an effective 
contact front of finite thickness. The effects of particle 
diameter, particle-number density, end diaphragm-pressure 
ratio on the transitional behavior of the flow are Investigated 
in detail. The alteration of flow properties due to the pres- 
ence of particles is discussed in detell and compared with 
classical shock-tube flows. 

82-1767 
Self-Refraction  of Small  Amplitude Shock Wave« 
V.E. Fridman 
Radiophysical Res. inst., Gorky, USSR, Wave Mo- 
tion, 4.(2), pp 151-161 (Apr 1982) 6 figs, 1 table, 
9 refs 

821765 
Fut-Acting Blast Doon Protect Nuclear Experiments 
J.C. Weydert 

Sandia Labs., Albuquerque, NM, Mach. Des., pp 83, 

85 (Mar 25, 1982) 

Key Words: Blast resistant structures. Doors 

The design of a blast door, consisting of a pair of fast-acting 
blast gates that close a fraction of a second after a nuclear 
device has been detonated, is described. 

Key Words: Shock waves. Small amplitudes. Wave refraction 

A theory is developed for self-refraction of small amplitude 
shock waves, which includes the effects of a nonlocal non- 
linearity. A complete system of self-refraction equations 
describing the two-dimensional motion of a shock-wave front 
is suggested. The system Involves equations describing the 
amplitude variation at the front and the cross sectional 
area of a ray tube when a wave propagates along rays orthog- 
onal to the front. Coupling equations are relations of non- 
linear geometrical acoustics, defining the amplitude at the 
front through the ray tube cross section and the amplitude 
gradient along a ray. A particular form of the system of 
equations describing the self-ref.ection of triangular pulses 
Is analyzed and automodel solutions are given. 

821766 
On a Dusty-Gas Shock Tube 
H. Miura and I.I. Glass 

Inst. for Aerospace Studies, Toronto Univ., Downs- 

view, Ontario, Canada, Rept. No. UTIAS-250, CN- 

ISSN-0082-5255, 80 pp (May 1982) 

N82-13151 

Key Words: Shock tubes. Shock wave propagation 

Analytical and numerical method« were used to Investigate 
the flow induced by a shock wave in a shock-tube channel 
containing air laden with suspended small solid particles. 
Exact results are given for the frozen and equilibrium shock 

VIBRATION EXCITATION 
(Also see No. 1790) 

82-1768 
On the Investigations of the Particle Displacement 
by Means of High-Frequency Oscillations 
V. Milukiene and K. Ragulskis 

Kauno polytechnikos institutas, Kaunas, Lithuanian 

SSR, Vibrotechnika,^ (36), pp 157-161  (1981) 5 

figs, 5 refs 

(In Russian) 

Key Words: High frequency excitation. Interaction: struc- 
ture-foundation. Coulomb friction, Viscous friction 
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The diiplacement of the particle with reipect to a bate In 
which high frequency standing waves are generated It studied. 
The interaction of the particle with the bate Is described with 
dry and viscous friction forces acting on the particle. The 
results of the working problem by means of the EDC are 
presented. 

82-1769 
Random Vibration of Vibromachine Elastic System 
D. Gabadadze 

Institut mechaniki mashin AN Gruzizkoi SSR, Vibro- 

technika, 2.(36), pp 49-55 (1981) 5 refs 

(In Russian) 

Key Words: Vibrators (machinery). Random vibration 

Random vibration of an elastic vibromachine with inertial 
and kinematic excitations is considered. During Investigation 
random errors of rigidity and form of elastic system and of 
excitation source are taken into account. Non-stationary 
solution for probability density of amplitude and phase of 
random vibrations are obtained. 

82-1770 
Dae of '"crew Truulationai Symmetry for the Vibra- 
tion A., .yai« of Structure» 
G.S. Whiston 

C.E.R.L., Kelvin Ave., Leatherhead, Surrey, UK, 

Intl. J. Numer. Methods Engrg., IS (3), pp 435-444 

(Mar 1982) 4 figs, 2 tables, 2 refs 

Key Words: Vibration analysis. Bodies of revolution. Screw 
translational symmetry 

A method for the expioltetion of screw translational sym- 
metry for the vibration analysis of structures is presented. 
The method >t capable of providing significant computational 
economies over the use of the lower axial translational sym- 
metry of such structures. 

Ph.D. Thesis, State Univ. of New York at Buffalo, 
173 pp (1981) 
UM DA8204078 

Key Words: Friction, Sliding friction, Metals 

Dynamic normal and frictlonal forces, Including Inertia 
forces, have been measured at frequencies between 0 and 2 
kHz during the nominally smooth sliding of metal surfaces. 
A number of previously unrecognized characteristics of 
frictlonal mechanics have been discovered and quantified. 
It Is shown that large audio-frequency normal and frictlonal 
force fluctuations are present, long before significant lots 
of contact or other obvious changes in average frictlonal 
force behavior begin to occur. These fluctuations are shown 
to be largely caused by normal vibratory excitation associ- 
ated with the Interactions of surface irregularities on the 
sliding surfaces and are therefore inherent In the sliding 
process Itself. During this kind of dynamic loading the 
instantaneous coefficient of friction does not remain con- 
stant but varies about the average kinetic coefficient of 
friction in synchronism with the contact foi :e fluctuations. 

82-1772 
Dynamics of Vibropercusaive System with Oblique 
Impacts. I 
V. Veteris, B.  Kucinskas,  V.  Ragulskiene, and V. 

Sabatauskiene 

Kauno polytechnikos instltutas, Kaunas, Lithuanian 

SSR, Vibrotechnika, 1(31), pp 71-78 (1981) 7 figs, 

1 ref 

(In Russian) 

Key Words: Periodic response. Natural frequencies 

The results of dynamics research of the system with oblique 
Impact are given in the article. Steady-state natural vibra- 
tions, their domains of existence, and their characteristics 
are investigated. 

82-1771 
An Experimental Study of Dynamic Friction Pro- 
cesses at Concentrated Metallic Contacts During 
Sliding 
C.-H. Kim 

82-1773 
Improved Potential Gradient Method to Calculate 
Airloads on Oscillating Supersonic Interfering Sur- 
faces 
M.H.L. Hounjet 
Natl. Aerospace Lab., NLR, Amsterdam, The Nether- 
lands, J. Aircraft, IS (5), PP 390-399 (May 1982) 
7 figs, 6 tables, 16 refs 
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Key Words: Aerodynamic loadt, Aircraft wingi. Gradient 
methodi 

A detcription it given of a computationally improved poten- 
tial gradient method to calculate untteady aerodynamic 
derivative« in tupertonic flow. Retultt are preunted and 
comparitom are made with retultt of exitting methods and 
with experimental data for a fighter-type wing. 

MECHANICAL PROPERTIES 

Osaka Municipal Technical Res. Inst., Ohgimachi 
2-1-1, Kitaku Osaka, Japan, Intl. J. Engrg. Sei., 20 
(7), pp 823-834 (1982) 4 figs, 9 refs 

Key Wordt: Hyiteretic damping, Vagnetoelatticity, Metall, 
Tortlonal vibration 

The hytteretit damping of vibrations in magnetottrictive 
polycryttailine ferromagnetic materials it investigated theo- 
retically. The conttitutive relation for applied moment and 
twitted angle in torsion i« derived directly from the streu- 
ttrein constitutive relation. Precite damping characterittics 
of tortlonal vibrationt of ferromagnetic wiret are obtained 
in tmall amplitudet and in large amplitudes after the satura- 
tion of magnetottriction. 

(Also s 
DAMPING 

)Nt». 1583,1618,1833) 

821774 
Iterative Detecmination  of Squeeze Film Danper 
Eccentricity for Flexible Rotor Systems 
L.M. Greenhill and H.D. Nelson 
Garrett Turbine Engine Co., Phoenix, AZ, J. Mech. 
Des., Trans. ASME, 104 (2), pp 334-338 (Apr 1982) 
11 figs, 2 tables, 9 refs 

Key Words: Damper». Squeeze-film dampers. Bearings, 
Rotor-bearing systems. Unbalanced mast response 

A method is presented to determine the eccentricity of 
multiple squeeze film dampen used in multithaft rotor 
bearing unbalance response analytet. The procedure it 
iterative and it bated upon the tecant root finding algorithm. 
Unbalance retponte it calculated uting the iteratively deter- 
mined eccentricity in doted form exprettiont of squeeze 
film ttiffnett and damping coefficients, for either long or 
short bearing theory. Circular centered synchronous opera- 
tion is assumed. The method it demonttrated by determining 
the retponte of a tingle matt centrally preloaded rotor, a 
multimatt flexible rotor tupported by two squeeze films, 
and a multishaft flexible rotor tyttem employing three 
squeeze film tupportt. The retultt obtained in the flexible 
rotor analysis are compared to tett data, with the correla- 
tion found to be good. Due to rapid convergence and mul- 
tiple squeeze film capability, the procedure it particularly 
suited to large multithaft flexible rotor-bearing tyttem analy- 
sis. 

82-1775 
A Phenomenologkil Theory of Hysterau Dmping 
of Vibration« in Ferramapietic Materials 
S. Motogi 

82-1776 
Substitute Dynmic Model of System with Visco- 
elastic Element (Nihradni dynmkky model systemu 
s vukoelastick^m prvkem) 
F. Pochyly 
Research  Inst. SIGMA, Olomouc, Czechoslovakia, 
Strojnicky Casopis, 33 (1). pp 71-33 (1982) 2 figs, 
6 refs 
(In Czech) 

Key Words: Viscoelattic damping. Stiffness coefficients. 
Damping coefficients. Mathematical models 

On the bails of the constitutional relations presented, the 
differential equation of the tyttem is derived by means of 
the methods of continuum mechanics. The coefficients of 
the equation exprett properties of the viscoelattic element, 
which repretentt «iffneu and damping of matt M. The 
conditiont are mentioned under which the ttiffnett and 
damping can be identified by meant of the skeleton curvet 
and limit envelopes. The mathematical model of the tubtti- 
tute dynamic model with one degree of freedom contains 
convolution integrals by meant of which the retultt can be 
proved and generalized. 

82-1777 
An Improved Forced-Vibration Technique for Mea- 
surement of Material Dmping 
R.F. Gibson, A.Yau, and O.A. Riegner 
Engrg. Sei. Dept. and Mech. Engrg, Dept., Univ. of 
Idaho,  Exptl.  Techniques, 6  (2), pp 10-14 (Apr 
1982) 3 figs, 1 table, 13 refs 
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Key Wordi: Material damping, Compotite msteriali, Mea- 
•urement techniquei 

Recent invettigatiom of the effect! of environmental condi- 
tion! on the vibration characteriitic! of automotive compot- 
ite material! have led to the extemive modification of an 
existing forced-vibration technique. Retonant mponie of 
the specimen it now meawred by uiing noncontacting eddy- 
current probes instead of «rain gage!, and the method of 
clamping the specimen hat been Improved. Excitation-re- 
tponte data ii then obtained In digital form rather than by 
photographing Litsajous pattern!. The error! introduced by 
new and old techniquei and repreeentative data for E-gian/ 
polyester   automotive   composite  material!  are  diKuned. 

FATIGUE 
(Also see Nos. 1680, 1714,1750,1752,1765) 

82-1780 

Acoustic   Measurements   of   F100-PW-100  Engine 
Operating in Hush House NSN 4920-02-070-2721 
V.R. Miller, G.A. Plzak, and J.M. Chinn 
Air Force Wright Aeronautical Labs., Wright-Patter- 
son AFB, OH, Rept. No. AFWAL-TM-81-133-FIBE, 
58 pp (Sept 1981) 
AD-A108 814 

82-1778 
Ferrofluid Inertia Dampers Enhance Stepper Motor 
Performance 
J. Schaufeld 

Ferrofluidics Corp.,  Nashua,  NH,  Des.   News, pp 

58-60, 62 (Apr 5,1982) 

Key Word!: Viscous damping. Motors 

Viscous inertia damping of stepper motor* using ferrofluid!, 
colloidal suspensions of subdomain-size magnetic particle! 
in a liquid carrier, is described. 

Key Words: Acoustic fatigue. Engine noise 

The purpose of this tett program was to measure the acou!tic 
environment in the hush houie facility located at Kelly AFB 
Texa! during operation of the F10O-PW-100 engine to enure 
that engine structural acoustic deiign limit! were not ex- 
ceeded. The acou!tic meaiurementt showed that no sonic 
fatigue problems are anticipated with the F100-PW-100 
engine structure during operation in the hush house. The 
measured acoustic level! were len than those measured In 
an existing F100-PW-100 engine wet-cooled noise suppressor, 
but were increased over that meauired during operation on 
an open test stand. It was recommended that the acoustic 
load increases measured in this program should be specified 
In the structural design criteria for engine! which will be 
lubjected to hush house operation or defining requirement! 
for auociated equipment. 

82-1779 
The Spine of the Root Locus for the Viscous Damper 
D. Stern 

Appl. Sei.  Lab., Space Div., General Electric Co., 

Philadelphia, PA 19101, J. Mech. Des., Trans. ASME, 

104 (2), pp 466-475 (Apr 1982) 19 figs, 1 table, 13 

refs 

Key Words: Vibration isolators. Viscous damping. Optimiza- 
tion, Damping coefficients 

At present the optimization of a vibration isolator is per- 
formed in either the time domain or the frequency domain. 
A new approach, for optimization in the S-plane, is outlined 
and performed for the viscous damper. Optimization of the 
viscous damper in the S-plane results in a line that is defined 
aa the »pine o', the root locu!. Transformations are required 
between the S-plane and either the frequency domain or the 
time domain; therefore, time and frequency response plots 
are included for the spine damper. Two examples are used to 
illustrate the application of the root locus for single ma« and 
multl-maii models. 

82-1781 

Vibration-Fatigue Reliability Analysis 
H.B. Chenoweth 

Westinghouse Electric Corp., Baltimore, MD, "De- 

signing Electronic Equipment for Random Vibration 

Environments," Proc. of the Meeting of the Institute 

of Environmental Sciences, Mar 25-26, 1982, Los 

Angeles, CA, pp 37-42,2 figs, 17 refs 

Key Words: Fatigue life. Reliability, Spacecraft 

The Birnbaum-Saunders modal of mechanical fatigue failure 
is utilized to formulate a general vibration fatigue reliability 
prediction model. This model determine! the hazard rate for 
a combined catastrophic and fatigue failure mode for a 
narrow band structure with varying material properties. An 
example is provided for a typical aerospace structure. 

82-1782 
Effect of Gas Pores from Shop-Primed Plate Material 
on the Fatigue Strength of Longitudinal Filet Welds 
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■pp—PI 

R. Olivier and W. Rittet 

Lab. f. Betriebsfestigkeit, Fraunhofer-Gesellschaft z. 

Foerderung der angewandten Forschung e.V., Darm- 

stadt, Fed. Rep. Germany, Rept. No. LBF-FB-160, 

49 pp (1981) 

N82-15469 

(In German) 

Key Wordi: Welded join«. Fatigue life 

Welding of shop-primed plate-materiali utually leads to the 
formation of porotity defects by arising gas bubbles pene- 
trating through the weld metal. These gas pore« especially 
occur in fillet welds and may even reach the weld surface. 
The effect of gas pores of different size and density on the 
fatigue strength of fillet welds loaded in the longitudinal 
direction was examined. In contrast to fillet welds lying 
transversely to the loading direction, the portion of areas 
of gas pores or clustered pores to the whole load-carrying 
cross section remains largely irrelevant for fillet welds lying 
in the loading direction. The parameters in welding and 
finishing techniques are included under statistical aspects 
thus allowing generalized conclusions to be drawn on the 
fatigue behavior of longitudinal fillet welds with gas pores. 

82-1783 
Influence  of Throat  and Plate Thicknew on die 
Fatigue Strength of Fillet Welds 
E. Haibach, R. Olivier, and W. Ritter 
Lab. f. Betriebsfestigkeit, Fraunhofer-Gesellschaft zur 
Foerderung der angewandten Forschung e.V., Darm- 

stadt, Fed. Rep. Germany, Rept. No. LBF-FB-131, 
69 pp (1981) 
N82-15457 

(In German) 

82-1784 
Fatigue Tert Methodology 
Advisory Group for Aerospace Res. and Dev., Neuil- 
ly-sur-Seine, France, Rept. No. AGARD-LS-118,253 
pp(0ctl981) 
AD-A107 561 

Key Words: Fatigue tests. Testing techniques 

The following topics are discussed: the role of fatigue testing; 
planning and anrVzing a fatigue testing program; fatigue 
test machines; vanJale amplitude fatigue testing; on-line com- 
puters in fatigue tasting; fatigue testing of fiber composites; 
elevated temperature fatigue testing of metals; fatigue tests 
with a corrosive environment; methods of obtaining crack 
growth data In metals: monitoring of damage In fiber com- 
posites; and cyclic strain approach to fatigue in metals. 

ELASTICITY AND PLASTICITY 

82-1785 
The Investigation of the Elastic Fulcrum with the 
Circular Elastic Elements 
A. Kelzon, A. Zobnin, and A. Kuzmin 
Leningradskoe  vlsshee  inzheneroe  morskoe uchil- 
ishche im. S.O. Makarova, Vibrotechnika,2.(36), pp 
57-73 (1981) 6 figs, 7 refs 
(In Russian) 

Key Words: Fulcrum, Elastic properties. Damping 

An algorithm for the calculation of damping and strength 
of an elastic fulcrum with a smooth bore elastic element is 
developed. It is shown that the bearing under consideration 
has nonlinear elastic characteristics. Recommendations for 
the application of fulcrum are given. 

Key Words: Welded joints. Fatigue strength. Statistical 
analysis 

An investigation was carried out aiming at the influence of 
throat and plate thickness on fatigue strength of fillet welds 
with fatigue critical toe. The statistical test program refers to 
angular fillet welds made from steel MRSt 37-2 and includes 
twelve fabrication variants. The fillets were welded in the 
horizontal or flat position under a mixed gas atmosphere by 
means of the M.A.G. welding process: in the case of 10 mm 
plate thickness as single pass with 4 mm throat thickness 
and with case of SO mm plate thickness as flat faced fillets 
by multiple pass with 20 mm or 36 mm throat thickness. At 
all considered variants, the fatigue strength decreased with 
increasing plate and throat thickness. 

EXPERIMENTATION 

MEASUREMENT AND ANALYSIS 

82-1786 
Development of Procedures for Nondestiuethre Test- 
ing of Concrete Structures. Report 3. Feasibility of 
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Impact Technique for Making Resonant Frequency 
Measurements 
A.M. Alexander 

Army    Engineer   Waterways   Experiment   Station, 

Vicksburg, MS, Rept. No. WES-MP-C-77-11-3, 36 pp 

(Nov 1981) 

AD-A109 814 

Key Wordi: Concrete», Nondettructlve tatti. Resonant fre- 
quencies. Modal analysis 

Development of the resonant frequency technique as a meth- 
od for evaluation of concrete structures is in progress. It is 
desirable that structures be evaluated in place, nondestruc- 
tively, and in real time. The availability of digital Fourier 
analyzers and mathematical functions such as spectra, co- 
herence, and transfer relationships permits the analysis of 
the behavior of large structures under dynamic conditions in 
place and In real time. An Impact system has been tested 
which was proven more economical and versatile than the 
sinusoidal system currently in use. 

82-1787 
An Improved Ground Vibration Test Method. Vol- 
ume 1. Research Report 
D.W. Gimmestad, 3.F. Michalak, D.L. Brown, R.J. 

Allemang, and C.S. Doherty 

Boeing Military Airplane Co., Seattle, WA, Rept. No. 

AFWAL-TR-80-3056-VOL-1, 492 pp (Sept 1980) 

AD-A108 262 

Key   Words:  Aircraft, Vibration tests. Testing techniques 

Research was conducted to develop an improved method 
for ground vibration testing of airplanes. The resulting 
method, a single point excitation-frequency response analysis 
method, utilizes the computer, modem electronic equipment, 
developments In vibration testing theory and improvements 
in mechanical system design to accomplish ground vibration 
tests at greatly reduced cost while significantly improving 
accuracy. A demonstration ground vibration test was con- 
ducted using the improved method on an A-10 airplane. 

82-1788 
Response Spectrum Analysis for Random Vibration 
K. Foster 
Foster Engrg. Co., Woodland Hills, CA, "Designing 
Electronic Equipment for Random Vibration En- 
vironments," Proc. of the Meeting of the Institute of 

Environmental   Sciences, 
Angeles, CA,pp 9-11 

Mar   25-26,   1982,  Los 

Key Words: Random vibration. Vibration response spectra. 
Vibration tests 

The author describes the development and application of 
response spectrum. As a practical matter, the peak values 
are sometimes more significant. In random vibration testing, 
the peek value is usually assumed to correspond to the 
three sigma value; i.e., equal to three times the RMS value. 

82-1789 
Random Vibration Basics for Electronics Packaging 

W. Justin 
Justin Inst. of Tech., Inc., Santa Barbara, CA, "De- 
signing Electronic Equipment for Random Vibration 
Environments," Proc. of the Meeting of the Institute 
of Environmental Sciences, Mar 25-26, 1982, Los 
Angeles, CA, pp 7-8,10 refs 

Key Words: Random vibration. Vibration tests. Screening, 
Testing techniques 

This paper briefly discusses the differences between testing 
and screening, discusses shaker system limitations and briefly 
mentions the fixtures which are used to attach test articles 
to shaken. 

82-1790 
Speaking in a Random Fashion 
G.M. Hieber 
Hieber Engrg., Watchung, NJ, "Designing Electronic 
Equipment for Random Vibration Environments," 
Proc. of the Meeting of the Institute of Environmen- 
tal Sciences, Mar 25-26, 1982, Los Angeles, CA, pp 
1-6,8 figs 

Key Words: Vibration test». Random vibration. Standard 
deviation. Power spectral density 

The theory, meaning and method of obtaining standard 
deviation and spectral density parameters of a random 
signal Is explained. 
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82-1791 
Ice Phobic« Blade Tracking and Comparison of Vibra- 
tion Anatyw Technique« 
W.Y. Abbott, F.L. Dominick, and S. Arthur 
Army Aviation Engrg. Flight Activity, Edwards AFB, 
CA, Rept. No. USAAEFA-79-86,64 pp (May 1981) 
AD-A108 121 

Key Words: Vibration meaiurement. Measuring instruments. 
Helicopters, Propeller blades, Bledes, Coatings 

An evaluation of two vibration measuring devices, the Chad- 
wick-Helmuth VIBREX and the Scientific-Atlanta Vibration 
Signature Recorder, as flight test instrumentation was con- 
ducted. During the course of these evaluations, it was deter- 
mined thet the Dow Corning E2460-40-1 (redesignated 
E2878-46) ice phobic coating applied to the rotor blades of a 
UH-1H helicopter, did not Induce undesirable vibrations. 
It was also concluded that the VIBREX may be used as test 
instrumentation if the frequencies of interest are already 
known, and the Scientific-Atlanta device provides good 
quick look spectral vibration data. 

L.D. Mitchell 
Dept. of Mech. Engrg., Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA 24061, J. Mech. Des., 
Trans. ASME, 104 (2), pp 277-279 (Apr 1982) 3 
figs, 1 table, 4 refs 

Key Words: Frequency response function. Fast Fourier 
transform 

Most FFT machines today compute an estimate of the fre- 
quency response function, H(f), by the cross-spectral density 
of Input to output divided by the power spectral density of 
the input. This estimator Is contaminated by noise at the 
input. One uses the coherence function to help measure the 
level of contamination. However, the coherence function 
detects, among other things, noise at both the Input and 
output. Several alternate methods are proposed for the com- 
putation of the frequency response function. One generates 
more accurate estimates at resonance, one has half or less 
of the contamination contained in the present methods, and 
the last one proposes to eliminate the biasing contamination 
altogether. 

82-1792 
Deconvohition of Time Domain Waveform« in the 
Presence of Noiae 
N.S. Nahman and M.E. Guillaume 

Natl. Bureau of Standards, Washington, DC, Rept. 

No. NBS-TN-1047,125 pp (Oct 1981) 

PB82-135153 

Key Words: Frequency domain method. Time domain 
methods. Fast Fourier transform. Frequency filters 

Deconvolution or inverse filtering was used to determine the 
impulse response of a system using noisy input end output 
time domain sequences (discrete data). Frequency and time 
domain methods were studied elong with the synthesis of 
the filters required to obtain stable and smooth results. For 
the methods studied it was concluded thet the superior tech- 
nique was provided by an optimal frequency domain method 
implemented vie the FFT. Also, it is pointed out that the 
time domein methods ere only in their infancy and still 
retain the promise of avoiding transform domain filtering. 
Examples are presented in which the Impulse responses are 
determined in the presence of verying degrees of noise for 
a coaxial transmission line, a wave-shaping filter, and a broad- 
band antenna. 

82-1793 
Improved Method« for the Faat Fourier Transform 
(FFT) Calculation of the Frequency Response Func- 
tion 

82-1794 
An Investigation of Accuracy of Photoelectric Mea- 
suring Converter by die Means of Injectic Optical 
Diode Based on GA AS 
R. Kairionas and C. Kau^inis 
Kauno polytechnikos institutes, Kaunas, Lithuanian 
SSR, Vibrotechnika, 2.(36), pp 151-155 (1981) 4 
figs, 2 refs 
(In Russian) 

Key Words: Vibration measurement. Measuring techniques. 
Photographic techniques 

Photoelectric measuring converter incorporating a series of 
photo diodes is investigated. The application of a single 
opticel diode as a light radiation source in the device is con- 
sidered. 

82-1795 
On the Resultant Influence of Different Distorting 
Factors on the Accuracy Operation of the Position 
Measuring Transformer 
P.Caplikas,S. Kau^inis, and K. Ragulskis 
Kauno polytechnikos institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika, 2. (36), pp 99-111 (1981) 7 
figs, 5 refs 
(In Russian) 
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Kay Wordi: Tramformert, Geometric effects, Error aneiv- 
lit 

Electrical, geometrical and physical erron of tramformari 
were Invettigatad. The effect of geometrical parameters of 
the transformer on the error of analytical results Is presented. 

82-1798 
Mechanical Shock Teat Analyna. Find Report 
W.E. Layman 
Bendix  Corp., Kansas City, MO, Rept. No. BDX- 
613-2678,13 pp (Sept 1981) 
DE82000932 

82-1796 
Harmonic Excitation of Vibratora Used for Electro- 
spark Alloying 
I. Dobinda, A. Paramonov, A. Semenchuk, and S. 

Fursov 

Institut prikladnoi fiziki AN MSSR, Vibrotechnika, 

2(36), pp 15-23 (1981) 6 figs,8 refs 

(In Russian) 

Kay Words: Shock tests. Testing Instrumentation, Hammers 

A hammer impact form of mechanical shock tasting mas 
investigated for use on a high voltage electrical assembly. 
The hammer was attached so that it could fall freely through 
a specified angle of elevation. Data from the Bendix Kansas 
City tests correlated with data from similar tests at Sandia 
National Laboratory, Albuquerque. 

DIAGNOSTICS 

Key  Words:   Vibrators   (machinery),  Harmonic excitation 

The boundaries of the stability zone of the first order sub- 
harmonic for impact vibrator mechanism with harmonic 
excitation are determined when there is no energy dissipa- 
tion at friction ß ' 0, unilateral limitation X > 0 and abso- 
lutely Inelastic impact as the main aggregate values of its 
vibration. 

82-1799 
Preventive Maintenance Keeps Compreasor Engines at 
Peak Efficiency 
J.O. King and N. Goodman 
Texas Gas Transmission Corp., Owensboro, KY, Oil 
Gas J., fiQ (15), pp 111-114 (Apr 12, 1982) 4 figs 

DYNAMIC TESTS 
(Also see No. 1786) 

Key Words: Diagnostic Instrumentation, Testing instrumen- 
tation. Compressors, Reciprocating engines 

Modern testing and diagnostic equipment for reciprocating 
engines and gas turbines at Texas Gas Transmission Corp. 
is described. 

82-1797 
Utility of a Probablity-Density-Funclion Curve and 
F-Maps in Composite-Material Inspection 
J.L. Rose, Y.H. Heong, and M.J. Avioli 

Drexel Univ., Philadelphia, PA 19104, Exptl, Mech., 

22 (4), pp 155-160 (Apr 1982) 6 figs, 3 refs 

Key Words: Nondestructive tests, Probability density func- 
tion. Composite materials 

The use of probability-density-function analysis, an impor- 
tant topic In statistical analysis, is studied in this paper with 
respect to its utility In nondestructive testing. In addition 
to the mathematical concepts, several sample problems in 
composite-meterial inspection are presented. A feature map 
is introduced as a new procedure that gives us e new way to 
examine composite materials. An inspectability parameter 
based on feature probability-density-function analysis is 
introduced for a composite-material fabrication process that 
makes damage detection more reliable. 

82-1800 
One Dimensionsl Diagnosing System Model of Gear 
Drive 
A. Golovinov 
Vibrotechnika,^ (36), pp 25-30 (1981) 4 figs, 1 ref 
(In Russian) 

Key Words: Diagnostic techniques. Gear drives 

The paper deals with the model of multifactor effect of 
interference on effective signal and shows the way of transi- 
tion to the model of one dimensional system of gear drive 
diagnosis. For this purpose a test diagnosing, instead of a 
functional one. Is used in reversing regime with a small angu- 
lar rate. It solves the problem of identification of signals 
from gear drive pairs and determines their technical state 
according to side pley that was chosen as a structural param- 
eter. 
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82-1801 
Acoustic Emianon - Fundamental Aipectt 
A. Nielsen 
Svejsecentralen,    Glostrup,   Denmark,   Rept. 
ISBN-87-87806-48-7,80-02,18 pp (1980) 
PB82-155870 

No. 

Key Wordi: Oiagnoitic tachnlqun, Acouttic «mlttion. Steal 

At the preterit state it ha« to be enviiaged that a «traight 
forward application of an available acouttic emittion equip- 
ment to find significant defects in any present steel structure 
is not racommendable and may be disappointing. Utmost 
care, experience from using the particular equipment, control 
of sensitivities and knowledge of the mechanical, metallurgi- 
cal and acoustic emission properties of the materials in 
question are nacattary in order to clarify what information 
on the ttata and integrity of a structure may reliably be 
derived from application of acoustic emission techniques. 
In many cases a clever exploitation of particular properties 
or conditions or ways of conducting the testing and acoustic 
emittion of ttructuret may lead to a tuccattful provision of 
information to be of help within plant condition monitoring. 

Key Words: Diagnostic techniques. Rolling contact bearings, 
Incipient failure detection 

The absence of significant peeks at the fundamental rota- 
tional frequencies, indicative of a particular defect such at 
an outer race fault, results in a failure of the power spectrum 
technique to detect and diagnose mechanical defects charac- 
terized by sounds of short duration. Based on the results of 
an incipient defect diagnosis, explanations are offered as to 
the cause of the missing fundamental in the power spectrum 
In terms of two different effects wh! h may operate simul- 
taneously. The paper elso shows that fault detection and 
diagnosis are possible despite the absence of a significant 
peak at the fundamental rotational frequency. 

82-1804 
Dae of Cepatra in Acoutticil Signal Analysis 
R.H, Lyon and A, Ordubadi 
Dept. of Mech. Engrg., Massachusetts Inst. of Tech., 
Cambridge, MA 02139, J. Mech. Des., Trans. ASME, 
104 (2), pp 303-306 (Apr 1982) 7 figs, 5 refs 

82-1802 
Techniques  of Identifying Sources of Noise  and 
Vibration 
R.S. Rothschild 
Rothschild   and  Associates,  Greenwich,  CT,  Des. 
News, pp 51-54,56 (Apr 5,1982) 5 figs 

Key Words: Diagnostic instrumentation. Noise source identi- 
fication. Real time spectrum analyzers 

The article describes the operation of single end dual channel 
real time analyzers and their application in solving machinery 
noise and vibration problems. 

Key Words: Cepitrum analysis. Acoustic signatures. Signal 
processing techniques 

Cepttral analysis is an example of nonlinear filtering that 
hat been applied to extracting the properties ot transmission 
path and source characteristics in acoustics. A review is made 
of some of the properties of iineer windowing in the time 
and frequency domains with a view to revealing the limita- 
tions that these methods have. The cepstrum and the condi- 
tions under which it cen be helpful in separating source end 
path characteristics are described. The method is illustrated 
by describing some applications. Research directions that 
may help to extend the applicability of cepstral analysis to 
structural vibration transmission are also discussed. 

82-1803 
Effect of Inter-Modulation and Quasi-Periodic Insta- 
bility in the D'agnoau of Rolling Element Incipient 
Defect 
C.C. Osuagwu and D.W. Thomas 
Dept. of Electronic and Electrical Engrg., Univ. of 
Nigeria, Nsukka, Anambra State, Nigeria, J. Mech. 
Des., Trans. ASME, 104 (2), pp 296-302 (Apr 1982) 
9 figs, 2 tables, 10 refs 

82-1805 
A Mathematical Baais for the Random Decrement 
Vibration Signature Analysis Technique 
J.K. Vandiver, A.B. Dunwoody, R.B. Campbell, and 
M.F.Cook 
Massachusetts Inst. of Tech., Cambridge, MA 02139, 
J. Mech. Des., Trans. ASME, 104 (2), pp 307-313 
(Apr 1982) 4 fijs, 11 refs 

Key Words: Random decrement technique. Vibration signe- 
tures, Signal processing techniques 
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The mathematical batii for the random decrement technique 
of vibration signature analyiii it ettabllihed. The general 
relationthip between the auto-correlation function of a ran- 
dom process and the Randomdec signature is derived. For the 
particular case of a linear time Invariant system excited by a 
zero-mean, stationary, Gaussian random process, a Random- 
dec signature of the output is shown to be proportional to 
the auto-correlation of the output. Example Randomdec 
signatures are computed from acceleration response time 
histories from an offshore platform. 

82-1806 
Dynamic Photoelasticity as an Aid in Developing New 
Ultrasonic-Teat Methods 
C.P. Burger, A. Testa, and A. Singh 

Dept. of Engrg. Sei. and Mech. and Engrg. Res. Inst, 

Iowa State Univ., Ames, IA 50011, Exptl. Mech., 

22 (4), pp 147-154 (Apr 1982) 15 figs, 1 table, 15 

refs 

Key Words: Photoblastic analysis. Ultrasonic techniques. 
Failure detection. Discontinuity-containing media 

A prerequisite for the development of quantitative ultra- 
sonic-inspection techniques for surface flaws is a thorough 
understanding of the ways In which elastic waves interact 
with defects. Analytical and numerical approaches ere 
presently inadequate. Experimental methods ere needed for 
e better understanding of wave interactions with real geom- 
etries. This paper describes how dynamic photoelasticity 
was used to study the interaction between Ravleigh waves 
end slots. 

BALANCING 
(Also see Nos. 1595,1677) 

82-1807 
Turbomachine Balance Correction System 
R.P. Tameo 

Dept. of the Navy, Washington, DC, U.S. Patent-4 

294 135, 4pp(Oct 13, 1981) 

Key  Words:   Balancing  machines, Turbomachinery, Rings 

A balance system for rotating turbomachinery and other 
rotating devices is provided wherein balance correction Is 
obtained by snap rings having both an Intentional eccen- 
tricity of their center of mass and discrete peripheral features 
which are adapted to be received in corresponding recesses 
In the machinery. 

824808 
Automatic Balancing System with Laser Unit 
A. Giers 

Carl Schenck, A.G., Darmstadt, Fed. Rep. Germany, 

Rept. No. BMFT-FB-T-81-008, ISSN-0340-7608, 28 

pp (Jan 1981) 

N 82-14502 

(In German) 

Key Words: Balancing machines. Lasers, Gyroscopes 

A balancing plant for miniature rotor gyroscopes was devel- 
oped, using a pulsed laser for material removal in order to 
perform the necessary measurements and balancing processes 
in one single operation. The plant, consisting of five units, is 
depicted and Illustrated by graphs and photographs. The 
tests were Intended to check the machine, to get experi- 
mental data, and to investigate the possibilities of this tech- 
nology. As compared to conventional procedures, this auto- 
matic balancing process with laser compensation is rational- 
ized, is faster, is cheaper, and provides a higher balancing 
quality. The test results confirm the system reliability as well 
as the process advantages. 

82-1809 
Complete Shaking Force and Shaking Moment 
Balancing of Link Mechanians Using Balancing 
Idler Loops 
C. Bagci 

Dept. of Mech. Engrg., Tennessee Technological 

Univ., Cookeville, TN 38501, J. Mech. Des., Trans. 

ASME, 104 (2), pp 482-493 (Apr 1982) 10 figs, 

22 refs 

Key Words: Balancing techniques. Mechanisms 

A method for completely balancing the shaking forces and 
shaking moments in mechanisms Is presented. The method 
introduces shaking moment balancing idler parallelogram 
loop (or loops) which transfers the motion of a coupler link 
to a shaft on the frame of the mechanism, where the rotary 
balancer« balance the shaking moment. The complete bal- 
ancing of a mechanism Is accomplished by maintaining the 
total center of mass of the mechanism stationary meanwhile 
achieving that the total angular momentum of the moving 
links of the mechanism vanishes. Positioning of the idler 
loops is illustrated for e series of multiloop mechanisms. 
Theorems on the complete balancing of shaking forces and 
shaking moments in the mechanisms are established. Design 
equations for completely balancing some single and multi- 
loop mechanisms are given. A numerical example is included. 
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82-1810 
Application of die Principle of Reciprocity to Flex- 
ible Rotor Balancing 
M.S. Darlow and A.J. Smalley 
Mechanical Technology Inc., Latham, NY, J. Mech. 
Des., Trans. ASME, 104 (2), pp 329-333 (Apr 1982) 
4 figs, 4 tables, 7 refs 

Key Word«: Balancing techniqun, Roton, Flexible rotor». 
Reciprocity principle, Influence coefficient method. Unified 
balancing approach 

Thii paper begin« with a theoretical diicutiion of the prin- 
ciple of reciprocity and its application to flexible rotor 
balancing. The particular meant by which reciprocity can be 
applied to improve the influence coefficient and Unified 
Balancing Approach procedures are then described in detail. 
A numerical study was conducted to verify this application 
of reciprocity, as well as to investigate any possible limita- 
tions. The results of this study are reported along with those 
of a similar experimental study using two substantially 'ill- 
ferent test rotors. 

82-1811 
Experiments on the Dynank Behavior of a Super- 
critical Rotor 
M. Botman and M.A. Samaha 

Pratt & Whitney Aircraft of Canada, Ltd., Longuenil, 

Quebec, Canada, J. Mech. Des., Trans. ASME, ]Q4 

(2), pp 364-369 (Apr 1982) 12 figs, 3 tables, 12 refs 

Key Words: Rotors, Balancing techniques 

Tests have been performed in supercritical rotors to deter- 
mine the sensitivity to unbalance and the suitability of 
balancing techniques. Results are presented for a rotor with 
an overhanging disk and supported on two rolling element 
bearings in series with squeeze-film dampers. The rotor has 
two flexural modes with high relative strain energy in the 
speed range up to 55,000 rpm. After completion of the 
balancing exercise the rotor could be run to maximum spaed 
and was found to be stable and free from half-frequency 
whirl instability, depending on the oil inlet pressure of the 
dampers. 

MONITORING 
(Also see No. 1806) 

G.K. Chaturved! and D.W. Thomas 
Dept. of Electronics, Univ. of Southampton, South- 
ampton, S09 5NH, UK, J. Mech. Des., Trans. ASME, 
104 (2), pp 280289 (Apr 1982) 16 figs, 3 tables, 
15 refs 

Key Words: Monitoring techniques. Statistical analysis, 
Spectrum analysis 

The ability to diagnose a mechanical fault is enhanced if 
the monitoring signal can be preprocested to reduce the 
effect of unwanted noise. To this end, the adaptive noise 
cancelling technique (ANC) can substantially improve the 
signal to noise ratio where the required signal is contaminated 
by noise. ANC makes use of two inputs - a primary input 
which contains the corrupted signal, and a reference input 
containing noise correlated in some unknown way with the 
primary noise. A variation of ANC Is also proposed and it 
is shown that this can be applied effectively in those situa- 
tions where inputs contain correlated signals but uncorre- 
lated or weakly correlated noises. Using vibrational data 
derived from a reasonably complex bearing rig and prepro- 
cessing the data by the ANC technique, this paper shows 
that the statistical and spectral analysis techniques can be 
made more effective in their diagnostic roles after the appli- 
cation of ANC. 

82-1813 
A New Method of Modeling Gear Faulte 
R.B. Randall 

Bruel & Kjaer, Naerum, Denmark, J. Mech. Des., 

Trans. AbME, 104 (2), pp 259-267 (Apr 1982) 15 

figs, 13 refs 

Key Words: Monitoring techniques, Gears, Spectrum analy- 
sis. Signal processing techniques, Cepstrum analysis 

Detailed mathematical models of gear vibrations have ap- 
peared in recent years, but to utilize them require* a de- 
tailed knowledge of the gearbox components and their 
dynamic properties. This paper presents an alternative ap- 
proach which is applicable to the monitoring and diagnosis 
of gearbox faults based on an analysis of changes in the 
vibration signal, showing how these can be related back to 
various classes of fault. Most emphasis is placed on the 
effects of the various types of faults on the spectrum, but 
the applicability of two other techniques, synchronous 
signal averaging and cepstrum analysis, is also discussed com- 
paratively, meking use of practical examples. 

82-1812 
Bearing Fault Detection Uang Adaptive Noiae Can- 
celling 

82-1814 
Signature Analyaia Applied to Drilling 
S. Braun, E. Lenz, and C.L. Wu 
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Israel Inst. of Tech., Haifa, Israel, J. Mech. Des., 
Trans. ASME, J04 (2), pp 268-276 (Apr 1982) 13 
figs, 16 refs 

Key Wordi: Monitoring techniquei. Drillt, Signal procntlng 
technique 

This paper invettlgatai the relationthip between drill life, 
the sound, and the drift forces produced by the drilling 
procen. Tttti were performed while drilling iteei with 
38 in. twist drillt. Ai a tool life criterion, the wear of the 
drill lipt we* monitored. Typical ilgnali are described, and 
varioui signal processing techniques presented in view of 
characterizing them. These include time, frequency, and 
amplitude domain techniques. It is shown that specific signal 
patterns that occur with increasing lip wear show definite 
trends which can be followed by some analysis techniques. 
A discrete point process, derived from the signal's spectrum, 
has been found specifically valuable. 

82-1816 
Generalized   Coordinate   Partitioning   in   Dynamic 
Analysis of Mechanical Systems 
R.A. Wehage, E.J. Haug, and R.R. Beck 
College of Engrg., Univ. of Iowa, Iowa City, I A, Rept. 
No.   U-OF-IOWA-75,  TACOM-TR-12590,   197   pp 
(June 16, 1981) 
AD-A108 683 

Key Words: Numerical analysis, Dynamic response 

A computer-based method for formulation and efficient 
solution of nonlineer, constrained differential equations of 
motion is developed for planar mechanical systems. Non- 
linear holonomic constraint equationi and differential equa- 
tions of motion are written in terms of a maximal set of 
Cartesian generalized coordinates, to facilitate the general 
formulation of constraints and forcing functions. 

ANALYSIS AND DESIGN 

ANALYTICAL METHODS 
(Also see Nos. 1686.17331 

82-1817 
Stability Analysis of an Extrapolated Force Correc- 
tion Method for Nonlinear Stnictural Dynamics 
D.M.Trujillo 
TRUCOMP, Fountain Valley, CA 92708, J. Appl. 
Mech., Trans. ASME, 49 (1), pp 203-205 (Mar 1982) 
4 figs, 6 refs 

Key Words: 
theories 

Force correction method. Stability, Nonlinear 

82-1815 
Stnictural Dynamics: Modified Calculations 
G. Hornung and H. Roehrle 
Dornier-Werke  GmbH,   Friedrichshafen,   Fed.  Rep. 

Germany,   Rept.   No.   BMVG-FBWT-81-1,  83   pp 
(1981) 
N82-13457 
(In German) 

Key Words: Natural frequencies. Harmonic response. Air- 
craft, Aircraft wings 

Calculation methods which give natural and harmonically 
excited vibrations of modified structures, using the results of 
the original systems, are presented and tested. Most of the 
methods are based on a linear approximation; i.e., the indi- 
vidual terms of the equations of motion are subdivided into 
those of the original system and into corresponding differ- 
ence terms whose products are subsequently neglected. Tests 
are carried out for simple models as wall as for three-dimen- 
sionally idealized wing and aircraft structures. 

Conditions for the unconditional stability of an extrapolated 
force correction method have been identified. The analysis 
assumed a nonlinear elastodynamic system for which energy 
is conserved. Some numerical examples are included to 
demonstrate the performance of the method. 

82-1818 
Mechanical Impedance of Ice, Asphalt Concrete and 
"Ice-Asphslt Concrete" Systems. I 
V. Veteris, B. KuEinskas, K.-R. Petrauskas, and V. 
Ragulskiene 
Kauno polytechnikos institutas, Kaunas, Lithuanian 
SSR, Vibrotechnika.J, (31), pp 85-87 (1981) 2 figs, 
3 refs 
(In Russian) 

Key Words: Mechanical impedance. Ice, Concretes 

The article presents results of the experimental research on 
definition of the impedance characteristics of ice, asphalt 
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concrtti and ica-aiphalt concrete lyitem. The Influence 
of thlckneu and temperature of the inveitigated tamplet 
on size of impedance and iti phase angle it defined. 

SSR, Vibrotechnika.^Oai.pp 17-28 (1981) 9 figs, 
2 rets 
(In Russian) 

82-1819 
Mechanical Impedance of Ice, Aaphalt Concrete and 
"Ice-Asphalt Concrete" System 
V. Veteris, B. Kucinskas, K.-R. Petrauskas, and V. 

Ragulskiene 

Kauno polytechnikos institutas, Kaunas, Lithuanian 

SSR, Vibrotechnika,2 (32), pp29-31 (1981) 1 table, 

2refs 

(In Russian) 

Key Wordi: Mathematical modelt. Mechanical impedance, 
Ice, Concrete! 

A ttieological model and it« parameter» suitable for Ice, 
concrete and ice-asphalt concrete ere given. 

Kay Words: Vibration analysis 

The results of research in the dynamics of systems with 
glancing collisions are presented. Transient states and peri- 
odical regimes of the forced percussive oscillations were 
studied and parameters of movement, existence and stability 
regions were defined. 

82-1822 
Systematic Generation of Nonlinear Discretned 
Dynanic Equilibrium Equations of Spinning Canti- 
levers 
M. El-Essawi, S. Utku, and M. Salama 
Civil Engrg. Dept., Duke Univ., Durham, NC 27706, 
Computers Struc, 15 (3), pp 259-282 (1982) 6 figs, 
11 tables, 4 refs 

82-1820 
Estknatioiu of the Periodical Solutions of the Linear 
Differential   Equations   with   Random  Parameters 
V. Rubanik 

Gomelskii  gosuniversitet,   USSR, Vibrotechnika, JL 

(31), pp 7-11 (1981) 2 refs 

(In Russian) 

Key Words: Random vibration 

Pure and imaginary roots of charecteristic equetions in the 
determination of periodic solutions of lineer differential 
equations with random parameters are considered. The 
solution is obtained by statistical regularization method 
using Byes formula and Byes estimation. 

82-1821 
Dynamics of Vibropercussive System with Glancing 
Collisions. 2 
V.  Veteris, B.  Kucinskas, V.  Ragulskiene, and V. 
Sabatauskiene 
Kauno polytechnikos institutas, Kaunas, Lithuanian 

Key Words: Cantilever beams. Rotating structures, Rayleigh- 
Ritz method. Finite element technique. Computer programs 

The Rayleigh-Rltz procedure, in conjunction with any ad- 
missible trial solution in terms of undetermined functions 
of time and known yet unspecified coordinate functions of 
space, is systematized to obtain the coefficient matrices of 
the second order nonlinear ordinary differential equations 
of dynamic equilibrium of a spinning cantilever with initial 
geometric imperfections. In the functional second order 
nonlinear strain-displacement and velocity-displacement 
relationships are used, and the material is assumed linearly 
elastic. Systematic forms for the ditcretized energy density 
expressions are provided. A computer program for the 
systematic generation of the coefficient matrices involved 
In the governing equations is described. 

82-1823 
Design  Sensitivity   Analysis and   Optimization of 
Constrained Dynanic Systems 
N.C. Barman, E.H. Haug, and R.R. Beck 
College of Engrg., Univ. of Iowa, Iowa City, IA, 
Rept. No. U-OF-IOWA-56, TACOM-TR-12587, 180 
pp(June 16,1981) 
AD-A108 684 

Key Words:   Dynamic systems. Design techniques. Sensi- 
tivity analysis. Optimization, Computer programs 
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The technical objective of thli report Ii the derivation of a 
•Vitematic and unified theory and organization of a corre- 
iponding general computer program for the deiign of con- 
strained dynamic tyitemt by judicious telection of the most 
suitable methods from the following branches of mathe- 
matics and mechanics: optimization methods, rigid body 
mechanics, numerical integration methods, and matrix 
manipulation methods. Accordingly, a method of formu- 
lating and automatically integrating the equations of motion 
and design sensitivity adjoint equations for general con- 
strained dynamic systems is presented. 

82-1824 
Dynamic Analysis and Design of Constrained Me- 
chanical Systems 
E.J. Haug, R.A. Wehage, R.R. Beck, and N.C. Barman 

College of Engrg.,  Univ.  of Iowa, Iowa City, IA, 

Rept. No. U-OF-IOWA-50,TACOM-TR-12588,57pp 

(June 12,1981) 

AD-A108 685 

Key Words: Dynamic systems. Design techniques. Sensitivity 
analysis. Optimization, Computer programs 

A method for formulating and automatically integrating the 
equations of motion of quite general constrained dynamic 
systems is presented. Design sensitivity analysis is also carried 
out using a state space method that has been used extensively 
in structural design optimization. Both dynamic analysis and 
design sensitivity analysis and optimization are shown to be 
well-suited to application of efficient sparse matrix compu- 
tational methods. Numerical Integration is carried out using a 
stiff numerical Integration method that treats mixed systems 
of differential and algebraic equations. A computer code 
that Implements the method of planar systems is outlined 
and a numerical example is treated. The dynamic response of 
a classical slider-crank is analyzed and Its design is optimized. 

MODELING TECHNIQUES 
(Also see No. 1634) 

Key Words: Mathematical models. Parameter Identification 
technique. Stiffness coefficients. Natural frequencies. Mode 
shapes 

The development of a mathematical model for the determi- 
nation of natural frequencies and mode shapes of a branched 
system is presented. The model is first set up using statically 
measured torslonal stiffness coefficients. The natural fre- 
quencies obtained by this model are considerably above the 
measured natural frequencies and the sequence of mode 
shapes differs from that of the actual machine. The modal 
is modified by varying the stiffness coefficients until modal 
finally obtained is tested by calculating natural frequencies 
and mode shapes of a rotary press. Sufficiently accurate 
results ware obtained. 

PARAMETER IDENTIFICATION 
(Also see Nos. 1650,1825) 

82-1826 
System Identification of Large-Scde Stractutes 
M.W. Dobbs, K.D. Blakely, and W.E. Gundy 

ANCO   Engineers,   Inc., Santa  Monica,  CA,  SAE 

Paper No. 811050 

Key Words: Parameter identification technique, System 
identification techniques. Offshore structures. Drilling 
platforms. Dams, Computer programs 

An efficient algorithm for system Identification of large- 
scale structures is presented. The efficiency and practicality 
of the algorithm is demonstrated by application to modale 
of an offshore steal-template platform and a concrete dam. 
The majority of the computational effort for system identifi- 
cation is required for structural parameter estimation. This 
computational effort Is minimized by including closed form 
analytical response derivatives for sensitivity calculations and 
parameter linking for problem size reduction. These features 
and a general purpoee finite element code developed to 
include these features are discussed. 

82-1825 
Application of a Parameter Identification Method to 
Driving Systems of Roller Rotary Presses (Zur An- 
wendung einer Pararoeteridentifikationanethode auf 
Antriebssysteme von Rollenrotationatnaschinen) 
R. Tau bald 
Maschinenbautechnik, 3J (3), pp 113-115 (1982) 1 

fig, 3 tables, 4 refs 

(In German) 

82-1827 

Stnictural System Identification Technology Verifi- 
cation 
N. Giansante, A. Berman, W.G. Flannelly, and E.J. 
Nagy 
Kaman Aerospace Corp., Bloomfield, CT, Rept. No. 
USAAVRADC-TR-81-D-28,218 pp (Nov 1981) 
AD-A109 181 
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Key Word«: Syittm idintlficatlon tachniqua, Mtthamatical 
modal«, Hal'xoptara 

Structural i-y»tam idantificatlon ii the method of obtaining 
•tructurai and dynamic mathematical modelt and improving 
axiiting mathematical modelt uting ground vibration tatt 
data. The purpose of the tubject program wet to perform 
experimental, development, and research work to verify the 
concepts of structural system identification technology. The 
results of the program Indicate that system identificetion is 
a viable and cost-effective technique for developing new 
models end for Improving existing finite-element models of 
an airfreme using ground vibration tatt date. 

Dynamic matrix control (DMC) provides the control engineer 
with a powerful new tool for the control of processes when 
process control computers ere available. DMC is an optimal 
controller that can handle muitivariabie interactive control 
problems for systems that can be described or approximated 
by a tat of linear differential equetions. The method provides 
a continuous proiaction of a system's future outputs for the 
time horizon required for the system to come to steady 
state. The optimality of the controller it beted upon finding 
the set of time-dependent changes for the manipulated 
input thet minimize the error from the set point of the 
projected outputs over the time horizon. DMC permits the 
solution of control problems for systems with unusual dy- 
namic behavior. The objectives of this paper ere to present 
the concepts of the DMC method and then to display the 
concepts of e level control problem, illustrative of an im- 
balanced system. 

821828 
Identitication  of Multi-Input  Multi-Output Linear 
Systems from Frequency Response Data 
P.L.Lin and Y.C.Wu 
Dept. of Control Engrg., Natl. Chiao Tung Univ., 
Taiwan, Rep. of China, J. Dyn. Syst., Meas. and 
Control, Trans. ASME, 104 d), PP 58-64 (Mar 1982) 
1 fig, 26 refs 

DESIGN TECHNIQUES 
(See Nos. 1686,1753,1755,1756,1757,1760,1761, 

1823,1824) 

Key Words:  System  identificetion  technique.  Frequency 
response. Least-squares method 

COMPUTER PROGRAMS 
(Alsosee Nos. 1635,1716) 

A procedure for identifying a multi-input muiti-ouput 
linear system from frequency response data is developed. 
Individual transfer functions from individuel input to Indi- 
vidual output are identified vie the genereiized least-squares 
theory. Orders of the transfer functions are determined 
by tasting the residual. The minimal order multi-input 
multi-output system is Identified based on the formation 
of a composite system comprising the subsystems associated 
with all individual outputs followed by decomposition. This 
is actually the problem of minimal realization Involving 
inexact system parameters. 

82-1830 
SHORE IV: Finite Element Program for Dynamic 
and Static Analysis of Shells of Revolution (Theoreti- 
cal Manual) 
O.M. El-Shafee, P.K. Basu, B.J. Lee, and P.L. Gould 
Dept. of Civil Engrg., Washington Univ., St. Louis, 
MO, Rept. No. NSF/CEE-81057, 108 pp (Oct 1981) 
PB82-147919 

OPTIMIZATION TECHNIQUES 
(Also tee Nos. 1758.1823,1824) 

82-1829 
Dynanic   Matrix Control  of Imbalanced Systems 
C.R. Cutler 
Shell Oil Co., ISA Trans., 21 (D. PP 1-6 (1982) 6 
figs, 2 refs 

Key Words:   Dynamic  matrix  control. Optimum control 
theory 

Key Words: Computer programs. Finite element technique. 
Shells of revolution. Shells, Pletes, Interaction: soil-structure 

The theoretical background of the software (SHORE-IV) for 
the static and dynamic analysis of axisymmetric shells and 
plates is provided. In the SHORE-IV program, the shell is 
discretlzed by high precitlon rotational thell finite elementt 
of any quedrttic shape. The thickness of the element may 
vary in the meridional direction. To consider the effect of 
regularly spaced members at the base or at some intermediete 
level of the shell, special open type elements are used. The 
shell may be orthotropic (single or multl layer), Isotropie, 
or framed. The program can handle both axisymmetric and 
asymmetric external effects such as mechanical and thermal 
loeds, horizontal and vertical base accelerations, and support 
settlements. 
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82-1831 
SHORE IV: Finite Element Progrim for Dynank 
and Static Analyiia of SheUs of Revolution (Uaer't 
Manual) 
O.M. El-Shafee, P.K. Basu, B.J. Lee, and P.L. Gould 

Dept. of Civil Engrg., Washington Univ., St. Louis, 

MO, Rept. No. NSF/CEE-81056, 124 pp (Oct 1981) 

PB82-147927 

Key Wordi: Computer programt. Finite element technique, 
Shelli of revolution, Shelli, Plates, Interaction: toil-ttructure 

The SHORE-IV computer program :i designed for the linear 
static and dynamic analysis of arbitrarily loaded thin to 
moderately thick elastic shells of revolution. Axlsymmetrlc 
shells founded on footing foundations may be analyzed 
dynamically Including the soil structure interaction effect. 
This user manual describes the procedure to be followed 
in preparing the Input data for this program. Cards for 
problem Identification, problem control, element, nodal 
point, material information, displacement function, output 
requirement, control data, soil, and loading information are 
described. A number of sample Inputs and outputs utilizing 
the various options of the program are included. 

82-1832 
The Underwater Shock Analyiia Code (USA-Version 
3): A Reference Manual 
J.A. DeRuntz, T.L. Geers, and C.A. Felippa 

Lockheed Missiles and Space Co., inc., Palo Alto, 

CA,  Rept.  No,   LMSC-D777843, DNA-5615F, 197 

pp(Sept 15, 1980) 

AD-A108 773 

Key Words: Computer programs. Underwater sound. Shock 
waves. Submerged structures. Underwater structures. Tran- 
sient response 

This report constitutes a reference manual for the third 
version of the Underwater Shock Analysis (USA) Code, a 
computer program for calculation of the transient response 
of a totally or partially submerged structure to a spherical 
shock wave of arbitrary pressure profile and source location. 
The code considers the structure to be linear-elastic and 
treats the surrounding fluid as an Infinite acoustic medium. 

Univ. of Dayton Res. Inst., Dayton, OH, AIAA J., 

20 (5), pp 700-707 (May 1982) 15 figs, 4 tables, 

19refs 

Kay Words: Computer programs. Finite element technique. 
Damped structures. Natural frequencies. Mode shapes. Ampli- 
tude analysis. Phase data. Modal damping 

A finite element computer program, MAGNA-O, has been 
developed for predicting the response of damped structures 
to steady-state Inputs. The use of a unique finite element 
library and efficient programming techniques make the 
procedure especially applicable to sizable three-dimensional 
structures composed of both solid and shell-like components. 
The program predicts frequencies and mode shapes, steady- 
state amplitudes and phase angles, and modal damping 
factors. The analysis includes the damping effects of vitco- 
elastic materials characterized by complex moduli, and of 
Coulomb friction at sliding interfaces. Examples are pre- 
sented to illustrate the utility and efficiency of the computer 
program. 

82-1834 
Rotorcraft Flight Simulation Computer Program C81 
with CATAMAP Interface, Volume II. Programmer's 
Manual 
P.Y, Hsieh 

Bell Helicopter Textron, Ft. Worth, TX, Rept. No. 

BHT-699-099-111-VOL-2,  USAAVRADCOM-TR-80- 

D-38B, 264 pp (Oct 1981) 

AD-A108 294 

Key   Words:   Computer   programs, 
blades. Mode shapes 

Helicopters,  Propeller 

This report documents the current version in the C81 family 
of rotorcraft flight simulation programs developed by Bell 
Helicopter Textron. This current version of the digital com- 
puter program is referred to as AGAP80. The accompanying 
program for calculating fully coupled rotor blade mode 
thepes is called DNAM0B, and an associated rotor wake 
program is called AR9102. The AGAP80 version of 081 was 
developed by adding some analytical features to the AGAJ76 
version and Including the ability to generate Data Transfer 
Files for use by the File Creation Program of DATAMAP. 
Volume II Includes a catalog of subroutines and a discussion 
of programming considerations. 

82-1833 
Finite Element Vibration Analysis of Damped Struc- 
tures 
M,L. Soni and F.K. Bogner 

82-1835 
Rotorcraft Flight Simulation Computer Program C81 
with DATAMAP Interface. Volume I. User's Manual 
J.R. Van Gaasbeek 
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Bell Helicopter Textron, Fort Worth, TX, Rept. No. 

BHT-699-099-111 -VOL-1, USAAV RADCOM-TR-80- 

D-38A 

AD-AI08 246 

Key   Wordi:   Computer   program!, 
blade». Mode shapes 

Helicopttn,  Propeller 

This report documents the current version In theCSI family 
of rotorcraft flight Simulation programs developed by Bell 
Helicopter Textron. This current version of the digital com- 
puter program is referred to as AGAP80. The accompanying 
program for calculating fully-coupled rotor blade mode 
shapes is called DNAM05, and an associated rotor wake 
program is called AR9102, The AGAP80 version of C81 
was developed by adding some analytical features to the 
AGAJ76 version, and including the ability to generate 
Data Transfer Files for use by the File Creation Program 
of DATAMAP. The User's Manual contains the detailed 
information necessary for setting up an input data deck and 
interpreting the computed data. 

Joint Conf. of the Pressure Vessels and Piping, Mate- 

rials, Nuclear Engrg., Solar Energy Divisions of the 

ASME, R.C. Jotti, ed., ASME, 1981, 59 pp $14.00 

Bk.No. H00192 

Key Words: Power plants (facilities), Piping systems, Pro- 
ceedings 

The objective of this symposium is to provide a forum for 
the exchange of information and to contribute to the state- 
of-the-art of the design against and the assessment of vibra- 
tions. Subjects treated include experimental and analytical 
data supporting correlations important in design, sophisti- 
cated design methods for piping and support systems, meth- 
odology for design against accidental transients, and testing 
programs to evaluate the effect of vibrations. Individual 
papers are abstracted in the appropriate sections of the 
Digest. 

821836 
Computer Code EURDYN -1 M (Release 1) for Tran- 
ken I Dynamic Fluid-Stincture Interaction. Pt 1: 
Governing Equation« and Finite Element Modelling 
J. Donea, P. Fasoli-Stella, S. Giuliani, J.P. Halleux, 

and A.V. Jones 

Joint Res. Ctr., Commission of the European Com- 

munities, Ispra, Italy, 90 pp (1980) 

EUR-6751 

Key Words: Computer programs. Finite element technique. 
Interaction: structure-fluid. Nuclear reactor components. 
Containment structures 

This report describes the governing equations and the finite 
element modelling used in the computer code EURDYN - 
1 M. The code is a nonlinear transient dynamic program 
for the analysis of coupled fluid-structure systems. It is 
designed for safety studies on LMFBR components (primary 
containment and fuel subassembiies). 

OEMERAL TOPICS 

CONFERENCE PROCEEDINGS 

82-1837 
Vibration in Power Plant Piping and Equipment 

82-1838 
Fluid/Structure Interactions in Tuibomachinery 
Winter Annual Meeting of the ASME, Washington, 

DC, Nov 15-20, 1981, W.E. Thomson, ed., ASME, 

1981,78 pp 

Bk. No. H00202 

Key Words: Interaction: structure-fluid, Turbomachlnery, 
Proceedings 

At this symposium the interaction of fluid and structural 
dynamic characteristics of turbomachlnery were discussed. 
Particularly stressed were feedback mechanisms by which 
such vibrations become self-excited, the nonlinear character 
of the damping if not the structure, stability criteria for 
nonlinear systems, and the nature of the fluid dynamic 
excitation. Individual papers are abstracted in the appropriate 
sections of this issue. 

CRITERIA, STANDARDS, AND 
SPECIFICATIONS 

(Also see No. 1840) 

82-1839 
Handbook for Measuring Interstate Rail Carrier Noise 
Emissions 
Office of Noise Abatement and Control, Environ- 

mental Protection Agency, Washington, DC, Rept. 
No. EPA-550/9-81/200,100 pp (Jan 1981) 

PB82-145335 

HI 



Key Wordi: Railroad cart, Nolle maaturement. Standard! 
and code* 

The purpose of this handbook It to provide guidance In 
measuring compliance with the source noise emission stan- 
dards. The handbook is directed at compliance officers, 
railroad personnel, locel residents, and other concerned 
individuals interested In assessing whether or not the noise 
emissions from a particular rail yard facility exceed the 
regulatory levels. 

BIBLIOGRAPHIES 

82-1842 
Earthquake Engineering: Building!, Bridge«, Dana, 
and Related Stnictutei. September, 1979 • Aug. 1980 
(Citationa from the NTIS Data Base) 
NTIS, 195 pp(Feb 1982) 
PB82-804162 

Key Words: Bibliographies, Buildings, Bridges, Dams, Nuclear 
power plents. Seismic analysis 

Seismic phenomena relative to buildings, bridges, dams, and 
other structures are Investigated. Damage assessment Is made 
and design Inadequacies are revealed. Suggestions for struc- 
tural improvements for dynamic response ere presented. Ab- 
stracts on site selection and earthquake-proofing for atomic 
power plants are Included. 

82-1840 
Seianic Deagn for Building« and Building Code«. 
1970 - Feb. 1982 (Citation« from the Engineering 
Index Data Baie) 
NTIS, 305 pp(Feb 1982) 
PB82-863382 

Key Words: Bibliographies, Seismic design, Standards and 
codes. Buildings, Foundations 

This bibliography covers seismic design considerations and 
building codes for various types of non-nuclear structures, 
chiefly buildings end their foundetlons. Design criteria for 
earthquake protection are considered in generel terms and 
with respect to specific types of structures. Cases of actual 
damage assessments for earthquake resistant and non-resis- 
tant structures are also Included. 

82-1843 
Gear Deaign and Tearing. 1972 - January, 1982 (Cita- 
tion« from the International Aero«|>ace Abatract« 
Data Base) 
NTIS Rept. for 1972 - Jan 1982, 152 pp (Jan 1982) 

PB82-860495 

Key Words: Bibliographies, Gears, Design techniques. Testing 
techniques 

The bibliography contains abstracts of reports relevant to the 
design and testing of a wide variety of gears and gear assem- 
blies. The analysis of geering and gearbox design is featured. 
Wear life end vibration control are als > discussed. Methods 
for testing geer materials for wear resistance end structural 
stability are '..eluded. Gearing design of power transmissions 
for turbine and helicopter engines Is Included. 

82-1841 
Earthquake Engineering: Building«, Bridges, Dam«, 
and Related Stractures. September, 1980-1981 (Ci- 
tations from the NTIS Data Baae) 
NTIS, 186 pp(Feb 1982) 
PB82-804170 

82-1844 
Gear Design and Tearing. 1970 - January, 1982 (Cita- 
tion« from the NTIS Data Baae) 
NTIS Rept. for 1970 - Jan 1982,239 pp (Jan 1982) 
PB82-860503 

Key Words: Bibliographies, Buildings, Bridges, Dams, Nuclear 
power plants. Seismic analysis 

Seismic phenomena relative to buildings, bridges, dams, and 
other structures are investigated. Damage assessment is made 
and design inadequacies are revealed. Suggestions for struc- 
tural Improvements for dynamic response are presented. 
Abstracts on site selection and earthquake-proofing for 
atomic power plants are Included. 

Key Words: Bibliographies, Gears, Design techniques, Testing 
techniques 

The bibliography contains abstracts of reports relevent to the 
design and testing of a wide verlety of gears and gear assem- 
blies. Topics Include the effect of design criteria on gear wear 
end fatigue, lubricants. Inspection procedures, methods of 
manufacture and material selection. Emphasis Is placed on 
helicopter end turbine engines. 
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